[5] Base station antennas: A lot 


Need optimum 
specs for your UHF 
system? Our Model 
ASP-705 offers min- 
imum 10 dB gain 
across 20 MHz 
bandwiuth . .. pow- 
er up to 500 Watts 
with optional pigtail 
... wind rating of 
144 mi/h.,..and 
broadband cover- 
age, 450-470 MHz. 


of blue sky thinking helped 


us to develop some very 
down-to-earth solutions. 


For nearly four decades, base station antenna engineer- 
ing at A/S has had one objective: creative answers to RF 
management needs. We design practical solutions, not 
hardware. The result is products that not only perform 
the basic tasks exceptionally well, but provide practical, 
down-to-earth extra value every step of the way, from. 
simplicity of installation to superior reliability and cost 


Need steerability, 
solid performance 
and moderate cost 
at VHF? Test drive 
our ASP-712 Power 
Director™ 4 dipole 
antenna, with 9 dB 
offset gain... opti- 
mum range splits 
for multi-transmit- 
ter and duplex op- 
erations... field- 
adjustable dipoles 
and power rated at 
500 Watts, 


Need better close- 
in coverage at 800 
MHz? Test our 

SMR1Oe. Full 2° 
beam tilt with 10 dB 
gain for full cover- 
age. Half the weight 
and half the cost of 
other pattern-de- 
pression antennas. 


Ask about our famous Gold Seal 
Warranty that provides extended 
coverage plus labor reimbursement. 


effectiveness. 


the antenna specialists co. 


A member of The Allen Group inc. 


Want full duplex 
economically in 
your sector-sector 
cell sites? The solu- 
tion is our 17 dB 
Series ASP-963 60° 
sector antennas with 
55 MHz bandwidth 
capability, rated at 
500 Watts RF power. 


ES 


Need maximum 
reliability for your 
repeater system? 
We settled for noth- 
ing less than ulti- 
mate performance 
and reliability in 
designing our ASP- 
760 broad band 
Yagiantenna. 10dB 
gain...15 dB mini- 
mum front-to-back 
... welded elements 
.. weatherproof 
gamma match... 
gold iridite-treated 
to resist corrosion. 


®*Stripes of Quality” 


Need maximum 
coverage from off- 
center location at 
800 MHz? Our 
ruggedly designed 
ASP-960 covers the 
entire 806-890 MHz 
band without tuning 
or adjustment. Pro- 
vides 9 dB gain with 
23 dB minimum 
front-to-back. 

Accommodates up 
to 100 Watts RF 
power. 


the antenna specialists co. . 30500 Bruce Industrial Parkway * Cleveland, OH 44199-3996 +» 216/349-8400 
Circle (1) on Fast Fact Card 


© 1987 by The Antenna Specialists Co. 
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For every remote 
possibility! 
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Tone-remote and 
DC-remote desk- 
top consoles 


Cetec Vega offers tone-remote 
and DC-remote consoles for vir- 
tually all applications. Some of 
the popular console types shown 
above include: 
e Two-frequency EIA 
sequential tone 
e Four- and eight-frequency EIA 
® Dial-up (plugs into ordinary 
telephone line) 
e PTT/monitor DC 
e Full-function DC 


A mmm A 


Bee 
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e Vega “SPEECH-PLUS’ and other 
continuous-tone formats 


@ Multiple-line 
@ OEM and custom (special fea- 


tures and extended functionality) 


Most Cetec Vega consoles offer 
a wide array of deluxe features 
at no extra cost, such as: 


e Multifrequency (2, 4, or 8) 
operation 


e Selectable 2-W simplex or 4-W 
full-duplex operation 


© Intercom function 


@ High-performance audio with 
2-way compression 


e Reliable push-button switches 


Circle (4) on Fast Fact Card 


Also standard is the reliability, 
quality, and support you expect 
from Cetec Vega. 

For applications assistance, 
custom designs, and special 
requirements, call 1-800-877-1771 
(and remember to ask for your 
Signaling Products Catalog). 


€ Cetec Vega 


Division of Cetec Corporation 
9900 Baldwin Place 
El Monte, California 91731 
Telephone: 800-877-1771; 

(818) 442-0782 
Telex Il: 910-587-3539 
FAX: (818) 444-1342 
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features 


~ Replace coaxial cable 
with optical fiber 
Don Bishop 
Use fiber in hard-to-fit conduits 
and for lengthy runs. 


. Fiber optics serve mobile 


radio systems 
Roald Steen 


Fiber optics solve interference. 
noise and conduit: space limi- 
tations. 


Fiber optics cut noise in 
vehicle-mounted radios 
Don Bishop 
Fiber cannot pick up engine elee- 
trical noise and reradiate it or 
carry it to mobile radio 
equipment. 


Nicad battery charging 
takes only 32 minutes 
Don Bishop 

Voltage control and a series im- 
pedance prevent battery heating 
and bring cach cell to peak 
capacity. 


~ Getting the best charge 
from your nicad batteries 
Bob Williams, Alexander 
Manufacturing 

Voltage measurement offers the 
best charging control. 


»\ Frequency coordinators 
work to speed service, cut 
costs 

Don Bishop 

Radio dealers and users want fast, 
economical frequency coordina- 
tion service; the coordinators and 
the FCC respond. 


On the cover: Optical fiber finds applications 
in radio communication, See articles on pages 
8. 12 and 18, Photo courtesy of AT&T 


departments 


OF sey ux 
~» Editorial 
Radio Club of America. 


) Letters to the editor 
Reader prefers free market over 
trunking standard. 


=|) News 
Hunt leaves Alliance. 


| ACT update 
Annual meeting features “Dollars 
& Cents Troubleshooting. 


‘). Regulating technology 
SMR waiver lor data commu- 
nications. 


© New products 


Com-Rad Industries, A. W. 
Enterprises and Neulink are the 
“Readers” Choice.” 
‘© Literature 
b 
“. Feedback 


Readers use MRT as a product 
source, 


_ 
© People 
*© Calendar 

NABER meets in New Orleans. 


‘\” Classified ads 
)) Ad index/hotline 
Find advertisers quickly. 


' What do you think? 


Do you refer to classifieds? 


1989 Mobile Radio Technology (ISSN 0745-7020) 
is published monthly for free to qualified in: 
dividuals by Intertee Publishing Corporation, 
9221 Quivira Road, Overlamt Park, KS 66212. 
Second-class postage paid at Shawnee Missian, 
KS, and additional mailing offices. 
POSTMASTER: Send address change to 
MOBILE RADIO TECHNOLOGY, P.O, Box 
12060, Overland Park, KS 66212. 
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Higher profit margins, reliability you can count on, 
and fast delivery. That's SSC. 


You win the bid. With a 50% markup. Full-line of signalling products. 
To make it easier for you to maintain higher profit Take your pick. DC and tone remote contro! units, 
margins, we keep our prices extra competitive. DC to tone converters, ANI encoders and displays, 
We can do it, because signalling is our specialty. CTCSS, single-tone, two-tone sequential, and 
You'll like our reliability. Touch-Tone® units. 
Profits disappear quickly if you have to make several The new desktop or wall-mount remote control 
service calls—at your expense! console pictured above is available in DC or tone, with 
You'll be pleased with the reliability SSC delivers. It’s a full range of features. You can field program it during 
backed up with a five-year limited warranty. installation to ensure system compatibility. 
You get your order when you want it. Fast. Ask for information. It's free. 
A recent survey showed there's a 90+ percent You'll receive a complete package of information on 
chance your order will be shipped within five working signalling products designed to raise your profit 
days of SSC’s receipt of your order margins. Contact Solid-State Communications, 
In any case, we'll give you a firm shipping date and 21060 Corsair Blvd., Hayward, CA 94545. 
we'll make it happen. g== E> e=a One source for all 
Gree) Cea — your signalling needs. 
Call now for full information package: Circle (5) on Fast Fact Card 


800-227-1226 wa 800-227-0223 


E ditorial 


Radio Club of America: Good for the industry, good for readers 


Some of the best material MRT pre- 
sents our readers comes from Radio 
Club of America members. They do not 
have a monopoly on good information, 
but many of them are eager to share 
their ideas with our readers. 

The organization recognizes its 
members whose accomplishments are 
noteworthy by electing them to senior 
membership or to the grade of Fellow, 
In MRT, Radio Club Fellows sometimes 
turn out in numbers; Three, Dr. Gregory 
M. Stone, Dr. William C.Y. Lee and R. 
James Evans, contributed to a single 
issue, May 1988. 

We like to support and encourage the 
Radio Club; its efforts are good for the 
industry and its members’ contributions 
to the magazine are good for our 
readers. 

In November, at its annual awards 
banquet, the Radio Club recognized 
members elected to the grade of Fellow 
during 1988. Their names appear on 
pages 40 and 42 of the October 1988 
issue. Among them was editorial direc- 
tor Don Bishop, who delivered this 
response on behalf of the new Fellows: 


It is a delight to respond on behalf of 
the 35 members elected to the Grade of 
Fellow in 1988. To be recognized by the 
Radio Club is to be recognized by ‘the 
world’s first communications society,” 
as it is often called. 

The club was organized for the inter- 
change of knowledge of the radio art, 
for the promotion of good fellowship 
among its members and for the advance- 
ment of public interest in radio. 


Our club president, Fred Link, has 
observed that “almost every important 
personage in the history of radio com- 
munications was or is a member of the 
Radio Club of America.” 


Industry’s ‘leading lights’ 

In 1984, the club’s Diamond Jubilee 
year, charter member and president 
emeritus W.E.D. Stokes Jr. said that 
what began as a “small body of amateur 
radio enthusiasts has gradually chang- 
ed to a large scientific organization of 
recognized standing, before which the 
leading lights of the radio world are glad 
to deliver papers.” 

Members of the board of directors, by 
giving us the grade of Fellow, you have 
given us new recognition before a 
distinguished society, and we are at once 
humble and proud for the honor. 

What president emeritus Stokes said 
about the Radio Club's standing remains 
true, as evidenced by the presentation 
this afternoon of five papers on broad- 
casting, commercial communications 
and amateur radio. 

Interest in amateur radio led the 
founding members to start the club. 
Roughly half of the current members 
hold amateur licenses, as do a third of 
the new Fellows and half of those 
receiving medals, awards and citations 
tonight. For many of us, early interest 
in amateur radio started us on our career 
paths. 


‘Earth to Brooklyn... 

That was true for me. I remember my 
first night as a freshly licensed, junior- 
high-school-aged amateur. Using a 
telegraph key, I called out: dahdidahdit 
dahdahdidah. 

That is Morse Code for, ‘‘Can anyone 
hear me?’’ Someone did. An amateur 
in Brooklyn, NY, answered. From the 
vantage point of tonight's banquet in the 
New York Athletic Club, reaching 
someone in Brooklyn may not seem like 
much. But for a junior high school stu- 
dent in Boulder, CO, it was like reaching 
another planet! In fact, were it not for 
the universal language of Morse Code, 
we might not have understood one 
another! 

What a thrill it was. It was fascinating. 

For many of us among the newly 


designated Fellows, an early fascination 
with radio brought us into radio com- 
munications and radio and television 
broadcasting, among other pursuits. We 
are the radio fascinationists! 

Many of the newly designated Fellows 
are here tonight. They have distin- 
guished themselves in the military, 
public or commercial sectors. After 
receiving the grade of Fellow, where do 
they go from here? 

For some, becoming a Radio Club 
Fellow is the capstone of a career. 

For others, it is a spotlight that directs 
attention to individuals with promising 
futures. They will find new oppor- 
tunities for personal and career growth, 
thanks to the recognition given them by 
the board. 


Greater accomplishments or... 

Where one group of previously 
designated Fellows went was easy to find 
out; I checked the addresses in the 
membership directory. A third of those 
who were designated Fellows before 
1960 went to live in New Jersey. 

The message to new Fellows who 
continue in their careers is clear: Go on 
to greater accomplishments, or go to 
New Jersey. 

With deference to club president Link 
and vice president Mal Gurian, among 
others, fairness requires me to say that 
it clearly is possible to go on to greater 
accomplishments and live in New 
Jersey. 

Wherever they go from here, you can 
rely on the new Fellows to go on to 
greater accomplishments. 

On behalf of the new Fellows, thank 
you for favoring us with the grade of 
Fellow of the Radio Club of America. 
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Volume 1, No, 4 


Nobody does it better 


VOICE PRIVACY Unique Remote 


Whether you need four codes or four 
billion, Transcrypt has the reliable 
system for your radios. 


Now with advanced features like ANI, 
Status reporting and Selective Calling, 
Transcrypt's CVP™ is unmatched by 


Control a base station 
using your existing telephone 
system. A single TransTel™ 
replaces costly remotes and 
permits control of the base 
from any telephone extension. 


any other system. 


(DTMF required) 


Specified and depended on by major 


‘ Transcrypt's voice privacy modules go 
users and governments world wide. yi ee g 


to work every day in over 400 different 
makes and modets of radio. 


Instant Repeater “~; 


Whether fighting forest fires phone/speaker connections. | /'#serypt's TransTel™ replaces remotes 


in the Northwest or providing Bendi x/King 
Users a og 


emergency communications 
Special upgrades for KING 


after a hurricane, Transcrypt’s 
. TM 

remarkable TransPeater™ goes portables in VHF & UHF. Plug 

in options for unit to unit 


to work faster than any other 
selective calling, voice privacy 


system. 

and more. Also a new low cost 
simply connect the Transerypt’s TransPeater™ provides 28 channel conversion for the 
TransPeater™ between any instant repeater service VHF LPH series. 
two units (portable, base or 
mobile) using existing micro- 


47 &7 


ave. ‘sensory allusion Ne 


Toll-Free (800) 228-0226 Telex 466146 
1620 North 20th Street, Lincoln, NE 68503 


“ “\ 
Cae 


Using programmable radios. 


Transcrypt's TransPeater™ easily 
connects two radios as a repeater 


Crypto Voice Plus and CVP are trademarks of Transcrypt International, Inc. 
Circle (6) on Fast Fact Card 


etters to the editor 


I was surprised to read the editorial 
in the August 1988 issue. Although it is 
easy to understand, it presents several 
major problems to a healthy free- 
enterprise system. 

The American system of open and 
equal competition does have its 
downside, if you are not the inventor or 
developer of a good idea. The system 
does, however, promote considerable ef- 
fort on the part of individuals, as well 
as corporations, because they know that 
their efforts will be protected by our pa- 
tent and copyright laws. 

I would doubt that the FCC would 
promote concepts such as “Open Ar- 
chitecture for Public Safety Radio” pro- 
posed, for several reasons: 

© Take a look at the problems present 
with the cellular telephone systems 
because of an imposed standard. 

¢ For AM stereo broadcasting, the 
FCC decided to allow the free 
marketplace to settle on a standard. 


Meloille 
lechnology 


The journal of mobile 
communications technology 


EDITORIAL 

Don Bishop, Editorial! Director 

Jane Bryant, Staff Editor 

Tom Cook, Senior Managing Editor 

Andrew Naugher, Editorial Assistant 

Pamela S. Fleener, Group Editorial 
Assistant 


ART 
Terri Blunt, Graphic Designer 


INDUSTRY CONSULTANT 
Fred M. Link 


EDITORIAL ADVISORY BOARD 

Gene A. Buzzi, President, Omnicom 
Tefecommunications Engineering, 
Tatiahassee, FL 

R, James Evans, Communications 
Consultant, East Lansing, MI 

Gary David Gray, P.E., Chief 
Telecommunications Engineer, Orange 
County Communications, Orange, CA 

Frederick G. Griffin, P.E., President, 
Frederick G. Griffin P.C., Lynchburg, VA. 

$.R. McConoughey, P.E., Mobile 
Communications Consulting, 
Gaithersburg, MD. 

Art McDole, Director of Communications, 
Monterey County, CA. 

F. Stuart Meyer, Land Mobile Consultant, 
Vienna, VA 

Herb Sachs, Herb Sachs Consulting, Bowie, 
MD 

Leon Spencer, Radio Engineering Systems, 
Exxon Company USA, Houston, TX 
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I suggest that allowing the free market 


system to operate unhindered by the 
weight to More Government will provide 
all of us the best possible future. 


Mark S, Hewitt 
Fairbanks, AK 


1989 Buyers’ Guide 


Data Signal has its name 
be added to the 1989 Buyers’ Guide 
in the December 1988 issue under 
these categories: 


Interconnect 

DTMF microphones 
Encoders-decoders 
Station identifiers 


Dr. Gregory M. Stone, Director of National 
Security and Public Safety, RJO 
Enterprises, Lanham, MD. 

Kenton Sturdevant, Assistant Vice 
President, Forest Industries 
Telecommunications, Eugene, OR 

Raymond C, Trott, President, 

Raymond C. Trott Consulting 
Engineers, irving, TX 


BUSINESS 

Cameron Bishop, Group Vice President 

Eric Jacobson, Publisher 

Mercy Contreras, Associate Publisher/ 
National Sales Manager 

Stephanie Hanaway, Promotions Manager 

Kelly Hawthorne, Promotions Coordinator 

Dee Unger, Advertising Business Manager 

Liz Turner, Advertising Coordinator 

Kevin Callahan, Creative Director 


ADMINISTRATION 

R. J. Hancock, President 

Charles Rash, Corporate Circulation 
Director 

Jo Ann DeSmet, Circulation Fulfitiment 
Manager 

Sandra J. Stewart, Circulation Director 

Dee Manies, Circulation Coordinator 


ADVERTISING: Regional sales offices 
listed in classified section. 


MOBILE RADIO TECHNOLOGY provides 
technical information to dealers, community 
repeater operators, specialized mobile radio 
operators, conventional RCC, WCC, cellular 
RCC, WCC, mobile radio equipment manu- 
facturers, manufacturers’ representatives, 
distributors, engineering, consulting firms, 
national government, military agencies, 
statef/local government, public safety agen- 
cies, transportation companies, petro- 
leum/energy products companies, public 
utilities and others allied to the field. 


Clarification: 


Our version of a product release 
from Antenna Specialists, (A/S), 
Cleveland, published in October, 
needs clarification. The company’s 
base station antenna customers can 
receive accurate site studies, based 
on information supplied by the 
customer, from a site management 
service A/S offers. The company has 
created two computer programs from 
which it can generate these studies. 
The actual programs are proprietary 
to A/S and not available for sale. 
When provided with appropriate site 
data, A/S will enter the data into the 
appropriate program, process the 
data on its computer and furnish the 
resulting antenna emission pattern 
diagram to the customer. 


CORRESPONDENCE: Editorial, advertising 
and circulation correspondence should be 
addressed to P.O. Box 12901, Overland Park, 
KS 66212-0930, 913-888-4664, telex: 42-4156 
INTERTEC OLPK, fax: 913-541-6697, 


SUBSCRIPTIONS: MOBILE RADIO TECH- 
NOLOGY is circulated without charge in the 
United States by name and title to personnel 
who are responsible for sales, operation or 
maintenance of mobile radio equipment. 
Non-qualified subscriptions in the United 
States are $30 per year; in Canada, $36 per 
year; and in other countries, $40 per year. 
Foreign airmail optional at an additional $65 
per year. Single copies are $2 plus postage 
and handling; back issues, $3 plus postage 
and handling. Adjustment necessitated by 
subscription termination at single copy rate. 
Allow six to eight weeks for change of ad- 
dress or for new subscription. 


PHOTOCOPY RIGHTS: Permission to photo- 
copy for internal or personal use |s granted 
by Intertec Publishing Corporation for 
libraries and others registered with Copy- 
right Clearance Center (CCC), provided the 
base fee of $2 per copy of article is paid di- 
rectly to CCC, 21 Congress St., Salem, MA 
01980. Special requests should be addressed 
to Eric Jacobson, publisher. 


$2.00 + 0.00 


ABP 


VBPA 


Audited circulation. 


SINTERTEC 


PUBLISHING 
©1989. All rights reserved. 


NOW! THE MICROPHONE MOST 
IMITATED IS BETTER THAN EVER! 


New Store and Send 
Feature Saves 

Valuable Airtime and 
Practically Sells Itself. . . 


710/860 SERIES 

KEYPAD PROGRAMMABLE AUTO-DIAL, 
AUTO ANI, DTMF ENCODING 
MICROPHONES & HANDSETS 


NEW FEATURES: 
® Store and Send format; Reduces Airtime and 
Eliminates Transmitting Wrong Numbers 
® No Battery Required, Retains 
Programming Memory for 100 Years (Non Volatile} 
® Fully Programmable; No Manual/Auto Switch to remember to change 
® Board Mounted Cord Connector; Reduces internal wiring and improves 
long term reliability 
® Proven coiled cord strain relief exceeds the requirements of 
FAA 20 kilogram pull test 
* Coiled cord flex relief exceeds the requirements of Military Standard C-55668 
* Improved PTT Microphone Switch; Exceeds 1 million closures without failure 


OTHER FEATURES: 


Autodialing of up to Nine 21 Digit Numbers 
Backlighted Silicone Rubber Keypad 
Single Key Last Number Redial 

Level Matching for most transceivers 
Auto PTT with any Digit 

Audible DTMF Sidetone 

Automatic Microphone Muting 

Auto Encode of Two 21 Digit ANI's 

Auto Dial and Auto AN! Speed Changes 
Auto Dial Pauses with or without PTT 
Full Year Parts and Labor Warranty 


ADDITIONAL 860 FEATURES: 


* Transmit & Power LED's 

* Off Hook Speaker Mute 

* On Hook Dialing 

MODEL 860 * Supplied Complete with Cradle and Cable 


Make The Connection Communications 
Electronics 
Specialties, Inc. 
ae es 931 S. Semoran Blvd., Suite 218 Winter Park, Florida 32792 


National: (800) 327-9956 Local: (407) 679-9440 FAX: (407) 679-8110 


Circle (7) on Fast Fact Card 
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Replace coaxial cable 
with optical fiber 


Optical fiber carries single or multiple radio frequency signals as high as 
IGHz. Land mobile uses include replacing coaxial cable in hard-to-fit 
conduits and lengthy runs. Fiber suits cellular applications, too. 


By Don Bishop 
Editorial Director 


Breakthroughs in fiber optic tech- 


nology allow direct analog modulation 
of the fiber optic transmitter’s laser 
module at radio frequencies as high as 
1GHz. That means fiber optics can 
replace coaxial cable in two-way radio, 
radiopaging and mobile telephone 
applications. 

Communications equipment con- 
nected by fiber optic cable does not have 
to be placed as close to the base station 
antenna as it does when connected with 
coaxial cable because fiber optic losses 
are extremely low. 

David L. McKay, manager of major 
accounts and international marketing for 
Decibel] Products, Dallas, said the idea 
for the fiber optic equipment and the ap- 
plications came to him during a trip to 
England. “I was talking with a fiber op- 
tic cable distributor,” he said, “and the 
subject came up about applications for 
fiber optics in two-way radio.” McKay 
went to work on the idea, and the result 
was the new fiber optic transmitter and 
receiver. 


Rooftop sites 

One application is shown in Figure | 
at the right. With fiber optic cable used 
to serve a rooftop antenna site, all equip- 
ment but the high-powered transmitter 
may be placed many stories below, sav- 
ing the cost of premium upper-story or 
penthouse space. Fiber optic cable car- 
ries the low-powered signal from the 
transmitter exciter to the high-powered 
amplifier. 

The receiving antenna output con- 


RECEIVER 
SYSTEM 


TRANSMITTERS 


Figure 1. Fiber optic cable connects 
minimal rooftop apparatus with radio 
equipment many floors below. 


nects directly or through a preselector 
filter and amplifier via a short coaxial 
line to the fiber optic transmitter. Fiber 
optic cable then carries signals to 
receiving equipment on a lower floor. 

The preselector filters unwanted 
signals to prevent them from being 
amplified. 

Signals delivered by the antenna to the 
amplifier usually fall into the —1l6dBm 
to —60dBm range. The signals may ex- 
ceed that level when high-powered 
mobiles transmit from positions near the 
receiving antenna. If the signals are like- 
ly to exceed —60dBm, then some 
redistribution of gain throughout the 
system would be required to prevent 
overdrive and distortion. 

A second example: Multiple drop 
points may be served by fiber optic 
cable. That means tunnels, subways, 
large buildings, ships and simulcast 
systems that use multiple transmitter or 
receiver sites or both can be connected 
with fiber optic cable instead of coax- 
ial cable. 

McKay said the most popular two- 
way radio application for the fiber op- 
tic equipment at this carly stage of its 
introduction has been in trunked public 
safety systems. 

“Systems are authorized for as much 
as 600W effective radiated power with 
an antenna 1,000 feet high,’ McKay ex- 
plained. “It is impractical to try to 
deliver the 60W power to the antenna 
through 1,000 feet of coax. But it is 
practical to place 125W power 
amplifiers at the top of the tower and 
feed them with signal by fiber optic 
cable from exciters at ground level.” 

The 125W amplifiers feed combiners 
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A tiber optic transmitter and receiver of the kind used In land mobile radio applications, 


Fiber optic system 


ADVANTAGES: 
C) Extremely low loss 


C) Improved signal-to-noise ratio 


( Immunity to electromagnetic interference 


C Direct feed of desired signals controls Intermodulation interference 


( Low maintenance 


C) Lower overall system cost In large systems 


C) Single signal source for simulcasting 


DISADVANTAGES: 


Requires easements to cross public rights-of-way or for hanging on utility 


poles 


) High cost for smaller systems 


with 3dB loss, resulting in 60W to the 
antenna. 

What makes these fiber optic applica- 
tions possible is a fiber optic transmit- 
ter (modulator) that modulates radio fre- 
quencies (RF) onto lightwaves without 
distortion. The  distortion-free 
characteristic resembles, in a sense, 
Class A amplification because the 
modulation characteristic is so linear. 


Conversely, the fiber optic receiver 
(demodulator) demodulates RF from the 
lightwave, converting light into RF. 

The fiber optic transmitters and 
receivers function at frequencies as high 
as 1GHz. The frequency range includes 
all land mobile radio bands. 

Using fiber optic cable is attractive 
because of: 

© Low loss—Single-mode fiber used 


for the purpose has a light intensity loss 
of 0.4dB per kilometer, which is 
equivalent to an electrical RF loss of 
0.8dB per kilometer (about 3,300 feet). 
By comparison, extremely low loss 
coaxial cable has a much higher loss. 
For example, 3-inch air-dielectric coax- 
ial cable exceeds 1dB loss for lengths 
much beyond 200 feet at frequencies ap- 
proaching IGHz. 

© Small size—Jacketed fibers may be 
as thin as 0.2-inch diameter for a single 
fiber. Not only can long lengths of fiber 
optic cables be used with little loss, they 
can be installed more easily in restric- 
tive conduits than large-diameter coax- 
ial cable. 


Simulcasting 

Simulcast systems use multiple 
transmitters, simultaneously broad- 
casting on the same frequency, to cover 
a wide area. Conventional simulcast 
techniques require close control of 
transmitter frequency and deviation, and 
audio amplitude and phase. 

Using a single exciter to feed power 
amplifiers at the remote sites via fiber 
optic cable fits many of the simulcast re- 
quirements simply. The exciter’s single 
frequency source: 

(1) keeps radio frequencies and 
transmitter devisiation at all sites exactly 
the same. 

(2) keeps audio amplitude and phase 
equal at all sites. 

Areas where simulcast signals from 
different sites overlap are subject to 
distorted reception. With fiber optic 
distribution, overlap areas can be held 
to a minimum and can be confined to 
low traffic density. Control of overlap 
areas is achieved by a combination of 
changes in antenna elevation and signal 
emission pattern, and by taking advan- 
tage of terrain features. 

Fiber optics offer solutions for dif- 
ficult installations, the high cost of roof- 
top equipment space, distribution of 
signals to multiple sites and 


simulcasting. Pant 


Additional reading 


Salato, Steve, “Fiber Optics Link Dispatch With 
Repeater Microwave System,” Mobile Radio 
Technology, December 1985. 
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Fiber optics serve 
mobile radio systems 


Fiber optic cable expands the range of alternatives available to mobile 
radio system designers. As costs drop, designers call on fiber optics to 
solve interference, noise and conduit space limitations. 


By Roald Steen 


Many areas of the 
communications in- 
dustry have under- 
gone a quiet revolu- 
tion led by fiber op- 
tic cable. Presently, 
installers place more 
of these cables than 
they do copper 
cables for such 
applications as con- 
necting telephone 
company switching 
centers. 

Although little 
use has been made 
of fiber optic cable 
in mobile radio sys- 
tems, the technolo- 
gy offers advantages 
over copper cable: 

* immunity to 
electronic and radio 
noise. 

© low attenuation. 

* small cross- 
sectional area. 

The main obstacle has been cost, but 
the cost of the cable and connectors is 
dropping. In some applications, it al- 
ready is competitive with copper, 
(wisted-pair cable. 

Most fiber optic communications sys- 
tems use digital modulation, Informa- 
ion is transmitted as pulses of light. 

Some systems use analog modulation, 


Steen is an electronics instructor and free-lance 
writer. He has worked as a two-way radio techni- 
cin, and he lives in Woodbury, MN. 


which may work better than digital 
modulation in some applications. 

Fiber optic cable can be used: 

(1) to connect a dispatch location to 
the base station or to repeaters. 

(2) to connect repeaters, satellite re- 
ceivers and voling systems. 

(3) to control repeater and transmit- 
ter sites. 

Many of these environments. which 
suffer from high levels of electronic and 
radio noise, could benefit from fiber 
optic cable's immunity to such 


interference. 

Fiber optic cable 
comes in various 
configurations. Al- 
ways, the fiber forms 
a small part of the 
cable. The bulk of 
the cable is made of 
material intended to 
protect the thin 
fibers. Some cables 
come with a pair of 
copper wires that 
can be used to sup- 
ply power to optical 
receivers, transmit- 
ters or repeaters, 

© Plastic fibers— 
The cheapest cable 
is made from plastic 
fibers. Plastic fiber 
cable offers the ad- 
vantage of casy in- 
stallation because 
its diameter is Jarge. 
The disadvantage is 
that the cable has a 
limited range. It can 
be used only in 
short lengths that 
cover distances of a few hundred feet or 
less. This restricts the use of plastic 
fiber optic cable to systems contained 
within buildings or clusters of buildings. 

© Multimode glass fiber—The first 
type of glass fiber that was developed 
is multimode fiber, It is made from glass 
whose composition resembles the glass 
used in windows and windshields. Mul- 
timode fiber spans distances of several 
miles. Its information-handling capaci- 
ty is limited because different compo- 
nents of the light pulse use different 
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So is privacy. 


TONE SQUELCH AND SCRAMBLING 
IN ONE CHIP. 


We make a chip that combines tone squelch and 
scrambling, called the MX375 Pvt SQUELCH™ 
encoder/decoder. On our MX P1084 tone board, 
38 individually coded sub-channels are made 
private, where there were only tones before. 

Privacy for the cost of tones, or tones for the cost 
of privacy — both for the price of one. 


Like good fences, privacy makes better neighbors. 
To mend the fences in your neighborhood, call 
toll-free: 1-800-638-5577. 


06 wt 


NX> COM, = 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 © In North Carolina call: (919) 744-5050 or FAX (919) 744-5054 
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Fiber optic cable can be used: 


(1) to connect a dispatch location to the base station or to repeaters. 


(2) to connect repeaters, satellite recelvers and voting systems. 


(3) to contro! repeater and transmitter sites. 


paths during their journey from one end 
of the fiber to the other. 

Portions of a pulse subjected to reflec- 
tions from the fiber’s coating travel a 
longer path than portions of the pulse 
that travel the center of the fiber, The 
time differential between arrival times 
of the various portions of the light pulse 
is small. Nevertheless, the differential 
poses a serious problem in data com- 
munications circuits that must handle 
millions of pulses per second. 

The differential “smears” light pulses 
traveling through multimode fiber, lim- 
iting capacity. Smearing increases with 
fiber length and the pulse rate. 

© Single-mode fiber—The newest and 
highest capacity optical fiber is single- 
mode fiber. It is manufactured with a 
variable refractive index across the fiber 
diameter, The manufacturing process 
forms the variable refractive index in 
such a way that the portion of a light 
pulse moving through the fiber center 
travels more slowly than portions of the 
pulse moving near the edge of the fiber. 

The complicated construction causes 
all portions of a pulse to arrive at the 
receiving end at virtually the same time. 
Thus, data communications circuits that 
must work at extremely high speeds and 
over long distances use single-mode 
fiber. 

A light pulse sent through a single- 
mode fiber may travel 50 miles without 
too much attenuation for the optical re- 
ceiver. Range can be extended with re- 
peaters. For example, a fiber optic cable 
that will span the Atlantic is expected 
to be installed this year. Numerous re- 
peaters will allow light pulses to reach 
from one end of the cable to the other. 
The cable will have more capacity than 
any copper transatlantic cable. 

For the relatively low communica- 
tions capacities needed by fiber optic 
circuits in mobile radio service, multi- 


mode fiber is likely to be suitable. Mul- 
timode fiber also works well with 
analog fiber optic systems. 


Connectors 

Until a few years ago, low-loss fiber 
optic cable connectors that install quick- 
ly were not readily available. But several 
manufacturers presently make satisfac- 
tory connectors. 

Early connectors suffered from losses 


Cable configurations 


Fiber optic cable comes In various 
configurations: 


0 Plastic fibers 


C Multimode glass fiber 


OU Single-mode fiber 


approaching 3dB per connection. Mod- 
ern connectors limit losses to 0.2dB to 
0.3dB. Some do not require any more 
skill to install than a PL-259 coaxial 
cable connector. 

Connectors for single-mode fibers ob- 
viously are those that require the higher 
levels of accuracy to make sure the two 
mating fibers match each other in the 
connection. Multimode fibers are less 
demanding. Plastic fibers, with their 
large diameters, require the least ad- 
vanced connector technology. 


Receivers, transmitters 

Much of the cost of a fiber optic sys- 
tem lies in the optic receivers and trans- 
mitters at each end of the cable. Com- 
petition has caused prices to fall, 
though. Fiber optic components are 
available for a few hundred dollars. One 
supplier has a low-capacity fiber optic 


modem that sells for $125. Another pro- 
duces samples of a short-range local 
area network (LAN) fiber optic commu- 
nications link whose receiver and trans- 
mitter cost $40, 

A fiber optic cable system that pro- 
vides communications for an important 
service such as a police or fire depart- 
ment should be equipped with an unin- 
terruptible power supply. For some im- 
portant communications circuits, it may 
be desirable to have a backup for the op- 
tic fiber, either in the form of another 
optic fiber or a copper wire. 


Cable in buildings 

Many new office and commercial 
buildings are built with fiber optic 
cables installed. Building owners pro- 
vide the cable for tenants with data com- 
munications needs. It is less expensive 
to install the optical fiber when the 
building is under construction than it is 
to install it in a finished building. 

A commercial building develops a 
maze of communications wiring as ten- 
ants move in and out and as various new 
communications systems are installed. 
An old building may have hundreds or 
thousands of wires for telephones, in- 
tercoms and controls, along with coax- 
ial cables to serve cable television, 
closed-circuit television and data com- 
munications. The complicated wiring 
that develops over the years represents 
a substantial investment. 

Fiber optics may eliminate much of 
the wiring in commercial buildings be- 
cause one or a few fiber optic cables 
may have the capacity to provide all of 
the building’s communications needs. 
As necessary optical receivers and 
transmitters are added, a few optical 
cables can handle all the closed-circuit 
television systems, data communica- 
tions, intercoms and telephones of a 
large building. 

Two-way radio system operators may 
have an interest in fiber optic cables in- 
stalled by a building’s owner. They may 
be able to use the cables already in place 
to connect offices and dispatchers to 
base stations and repeaters. 


What’s ahead 

Fiber optic technology is still in its in- 
fancy. New technologies under develop- 
ment include systems in which several 
optical frequencies are transmitted 
through a single fiber. Each optical fre- 
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IN A HOSTILE WORLD 
YOU NEED RADIOS THIS TOUGH 


MIL STANDARD. ICOM intro- 
duces a new generation of harder 
working two-way radios built to 
meet the rigors of the most hostile 
environments. 

The IC-H18 VHF and IC-U18 
UHF portables meet or exceed U.S. 
Government Military Standards 
810C and 810D, plus they’re built 
to intrinsically safe standards.* In 
blistering heat or freezing tempera- 
tures, the IC-H18 and IC-U18 will 
keep you talking, 


BUILT TOUGHER. The IC-H18 
and IC-U18 are designed to surpass 
the most physically demanding 
conditions. Built to exceed rigorous 
quality control tests. Utilizing the 
most sophisticated production tools 


available . . . robotic assembly, top 
quality components and superior 
engineering. Rugged, dependable 
communications built for a hostile 
world. 


THE ICOM ADVANTAGE. A 
tough radio that’s easy to operate 
.. . because in an emergency, there 


isn’t time to worry about your com- 


munications system. Just talk. 
ICOM'’s included 16 program- 
mable channels easily selected by 
turning a rotary channel selector 
on the top panel. Individual 
CTCSS receive and transmit tones 


can be programmed into each mem- 


ory. Cloning capability to transfer 
programming data to a fleet of 
radios. Five watts power output 
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with a low setting of 1.5 watts. 
Three scanning systems including 
a 50 channel per second scanning 
function. An optional DTMF unit. 
Features that add up to a tougher 
handheld . . . the ICOM IC-H18 and 
IC-U18. 


O 
ICOM 


HARD WORKING RADIOS 


ICOM Amerca, inc, 2380-116th Ave. NE, Bellevue, WA 98004 
Customer Service Hotline (206) 454-7619 

3150 Premier Drive, Suite 126, Irving, TX 75063 

1777 Phoenix Parkway, Suite 261, Atlanta, GA 30349 

ICOM CANADA, A Division of ICOM America, Inc., 

3071 - #5 Road, Unit 9, Richmond, B.C. V6X 2T4 Canada 

All stated specifcalions are subject to change without nobce or otdigalian. #4 ICOM 

radios significantly exceed FCC raguialians limitrg souncus emissions. ‘Pending 
actory Mua! approval U1BH18588-1 


quency can operate independently of the 
others. The capacity of a single optical 
fiber thus can be multiplied. 

Another promising technology lies in 
new glass material used in the fiber. 
Current glasses for single-mode and 
multimode fiber are made from silicon. 
Other materials are under investigation, 
including fluorides of metals. These new 
glass materials may yield optical fibers 
with such great range that oceans may 
be spanned without repeaters. 

Test equipment available for fiber op- 
tic cable has counterparts in mobile ra- 
dio. For example, there are optical pow- 
er meters, optical spectrum analyzers 
and optical time domain reflectometers. 

Copper wire in vehicles may be re- 
placed with fiber optic cable. 

Aircraft manufacturers are likely to be 
among the first in the transportation in- 
dustry to use fiber, Many communica- 
tions wires are spread throughout a 
modern airplane to carry out voice and 
communications, sensing and control 
functions. Copper wire increases the 


An optic fiber on a spool. The fiber Itself 
Is as thin as a human hair. Most of the 
volume and weight of a fiber optic cable 
lies in the materials that protect the fibers 
against the environment and mechanical 
stresses. 


aircraft's weight. The weight reduction 
made possible by fiber means less 
weight, more payload and more income 
for the aircraft operator. 


A few optical fibers could replace 
most of the copper wiring. Various 
points served by copper wire instead 
could be served by optical fiber and a 
small optical transceiver module. 

A simple power cable system could 
provide sensors, communications mod- 
ules and control circuits with electrical 
power, in turn controlled with the help 
of the optical transceiver module. 

Vehicle manufacturers express an in- 
terest in fiber, too, because it may 
simplify the vehicle wiring system. As 
fiber becomes part of the vehicular 
product, mobile radio technicians and 
engineers will be presented with a sec- 
ond reason to be interested in fiber op- 
tic technology. These emerging optical 
vehicular and aeronautical control and 
communications cable systems may be 
licd into the radio communications 
system 

Optical fibers, with their noise immu- 
nity, large communications capability 
and decreasing costs, soon may become 
a part of many mobile radio systems. 


a 


DISCOVER THE ADVANTAGE!!! 


SCALA/ KATHREIN PROFESSIONAL ANTENNAS 
OFFER YOU THE ADVANTAGE OF 30+ YEARS 


OF EXPERIENCE AND CRAFTSMANSHIP 


Enjoy the many advantages of superior antennas in your trunking, cellular, paging or 
conventional land-mobile radio system. Scala offers a full range of truly professional fixed- 
station antennas across the 30-960 MHz spectrum, antennas that perform in the most 
demanding environmental conditions around the world. 


Let us assist you with antenna system planning for optimum coverage and reliability. The 
combined resources of Scala Electronic Corporation of the United States and Kathrein of 
West Germany assure you of the finest products and continuing product support. 


Whatever your VHF or UHF requirement, you are welcome to contact us at your convenience 
for technical information and assistance and pricing. 


SCA LA ELECTRONIC CORPORATION 


P.O. BOX 4580 
MEDFORD, OREGON 97501 (USA) 
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PHONE: (503) 779-6500 


TELEX: 151681 (SCALA MEF) 
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FAX: 


(503) 779-3991 


WHAT COMPETITION? 


MicroPatch ——--—_—————— 


a 
-— 7 CONNECT Systems INC. 


@.6@hlU 


NOISE DTMF XMT 


MULTI-MODE INTERCONNECT 
MODEL 9800D 


© & e *) 


3 
c/o—_J L__- power 


ALSO AVAILABLE RACK MOUNTED 


“MICROPATCH ” is light years ahead of all other 
interconnects with powerful features such as a 90 number 
autodialer and eight user selectable operating modes... 


1. VOX control station patch 

2. Sampling patch (VOX enhanced) 
3. Duplex base station patch 

4. Duplex repeater patch 


Our new 9800 is the first phone patch ever 
offered that gives you the selection of 
sampling simplex, VOX simplex and 
duplex operation. . . all in one unit! 


In addition, a built in repeater controller will convert any 
receiver and transmitter into a CTCSS or carrier 
operated repeater. With duplex patch of course. 


Several tone signalling software options are available 
(DTMF is standard) that allow the 9800 to be used as a 
dial access paging/talk back paging terminal. Or the 
tones can be used for mobile to mobile and land to 
mobile selective calling in phone patch applications. 


The 9800 also provides complete remote base capability 


extending the use of the base station or repeater to any 
telephone. 


The built-in 90 phone number auto dialer, last number 
redialer and manual dialing are converted to regen- 
erated tone or pulse as required. 


Any preselected number can be automatically dialed by 
pressing the MIC button five times. When finished, five 
more presses causes disconnect. Thus allowing non 
DTMF equipped radios to dial a specific number. 


Mathematical software algorithms constantly check the 
phone line audio for the presence of unwanted dial 
tones, busy signals and other call progress tones. 
Automatic disconnect occurs rapidly. 


CW ID and many other features are fully user selectable/ 
programmable using the internal keyboard and display. 
Line prompts and error messages make program selec- 
tions a snap. The 90 number autodialer can be pro- 
grammed over the air or with the internal keyboard. 


5. Repeater controller with duplex patch 
6. Dial-up remote base 

7. Dial access paging terminal 

8. Talk back paging terminal 


Space does not permit telling the whole story. Please 
contact CSI today to find out more about the most in- 
credible phone patch ever created! 


OPTIONS 


Signalling software 
* 38 call CTCSS 
e 1000 call two tone 
¢ 1000 call 5/6 tone 


Plug in boards 
¢ CTCSS board 


(Decode/encode for 
repeater/patch modes) 


e Electronic Voice Delay 
(Prevents word clipping 
in VOX mode) 


60 DAY RETURN PRIVILEGE 
ONE YEAR WARRANTY 


CONNECT SYSTEMS INC. 


23731 Madison St. 
Torrance, CA 90505 


Phone: (213) 373-6803 


IN CANADA: 
CARTEL ELECTRONIC 
OISTRIBUTORS 
(800) 663-0070 


INTERNATIONAL SALES: 
JESCOM COMMUNICATIONS 
INTERNATIONAL, INC. 
Phone (415) 574-1421 


CSI is a registered trademark of Cannect Systems, Inc. 
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Fiber optics cut noise 
in vehicle-mounted radios 


Connecting wires can pick up engine electrical noise and reradiate it or 
carry it to mobile radio equipment. Increased use of fiber optic cable in 
vehicles holds the promise of noise reduction. 


By Don Bishop 
Editorial Director 


Electrical noise 
generated by vehi- 
cle engines can 
limit two-way radio 
receiver perform- 
ance, reducing the 
effective range of 
system coverage. 
Fiber optic cable 
helps to prevent 
noise pickup to 
restore receiver per- 
formance. It is ef- 
fective because it is 
non-metallic. Elec- 
trical noise can be 
induced into wires, 
but it cannot affect 
fiber optic cable. 

Increased use of 
fiber optic cable can 
be found among 
two-way radio and 
automobile manu- 
facturers. Its use to 
connect a two-way 
radio contro] head 
with a trunk-mount transceiver 
eliminates one possible route for noise 
to be conducted directly to the radio. Its 
use to control various automotive elec- 
trical devices eliminates some potential 
reradiation of noise that otherwise could 
reach the radio receiver. 


Serial interface yia fiber 

One manufacturer offers as an option 
a two-conductor fiber optic cable that 
replaces the conventional multiconduc- 
tor cable between a control head and a 


mobile transceiver. (See Photo | on 
page 19.) 

“To make the use of a fiber optic 
cable possible.” explained Kaspar 


Kasparian, president of Teletec, 
Raleigh, NC, *‘‘8-bit digitized audio, 
command and status signals from the 
control unit are applied in parallel to a 
pulse-code modulation, time-division 
mutiplexer (PCM/TDM) to serialize the 
signals. At the transceiver, a reverse 
process deserializes the signals into 
parallel channels.” 


The transceiver 
communicates with 
the control head in 
the same manner. 

With a conven- 
tional multiconduc- 
tor control cable, 
connectors, sockets 
and wiring may 
have to be changed 
when the radio 
configuration is 
changed. With the 
fiber optic cable, 
contents of the 8-bit 
words are changed; 
the control cable re- 
mains unchanged. 

“The system read- 
ily adapts itself 
to more complex 
applications,” Kas- 
parian said. He 
gave as an example 
a requirement for 
signals from high- 
speed data sources 
and guard receivers 
to be communicated 
across the serial in- 
terface and fiber op- 
tic cable, along with the mobile unit’s 
normal digitized audio, data, command 
and status signals. “In that case, the 
number of parallel channels simply is 
increased before the serializing process 
begins.” 

Several other advantages are realized: 

* The small-sized fiber optic cable is 
installed easily under carpet and behind 
molding. 

¢ The risk of electrical shorts or ig- 
niting explosive fuel, fumes and cargo 
is eliminated. 


—— 
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Photo 1. A thin, fiber optic control cable (left) and its connectors are much thinner and 
less bulky compared to the multiconductor copper wire control cable also shown. The 
multiconductor cable includes power leads; the fiber cable does not. 


conductors. 
® The cable is immune tos vehicular 
ignition noise or external interference. 
“It is important for a mobile equip- 


* Interaction with the vehicle’s 
microprocessors and other electrical 
systems is eliminated. 

* There is no cross-talk between the 


ment installer to become familiar with 
the properties of fiber optic cable,” 
Kasparian said. ‘For example, replac- 
ing one fiber optic cable with another 
that seems similar is not advised without 
verifying that their characteristics are 
equivalent. 

“Plastic fiber optic cables shrink 
when used in high-temperature en- 
vironments, They should be pre-shrunk 
before being used as control cables. If 
the the manufacturer has not pre-shrunk 
the cable, the installed cable may be 
subjected to damaging stress when heat 
causes it to shrink. 

“Connections 
correctly. 

“The cable must not be bent to a 
sharper radius than its manufacturer 
specifies as a minimum bending radius. 

“Axial stress (force exerted along the 
length of the cable, as in pulling) has 
a limit. Pulled too sharply, plastic fiber 
optic cables yield and deform, produc- 
ing signal mutilation. With some com- 
mercial fiber optic cables, the maximum 


must be made 


A'DIVISION. OF MOTOROLA ING 


The Finest 1 watt 
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UHF and VHF 

Portable ever 
Produced in if you are currently a. RITRON- essen 
This Price dealer with excess JOBCOM 

Class inventory on your shelf ax 


we wl Note oe jucts. 


Pose Com; Inc. & the exclane none rola 
distributor for the Radius Model P10: ae 


Oy Risors Wis Rachel RCo oe } : 
fegistered trademarks of Motorola, inc. . 
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Figure 1. Fiber optic cable connects dashboard controls with electrically operated 
devices such as door locks, power windows, power seats and lights. It carries data for 


the dashboard monitor display. 


mercial fiber opticcables, the maximum 
axial stress is 10kg (22 pounds), well 
within the capability of an adult exert- 
ing a sudden pull on the cable,’ 
Kasparian warned. 

Vehicle manufacturers use fiber op- 


tic cable to control various electrical 
devices, as shown in Figure | above. 
The relatively thin cable is easy to route. 

Wire routed through areas with elec- 
trical noise can pick up the noise and 
reradiate it where it may be picked up 


by the communications radio antenna or 
other cables connected to the 
transceiver. One area where electrical 
noise may be present is the dashboard. 

By using fiber optic cable to connect 
electrically operated devices in other 
parts of the vehicle with their dashboard 
controls, auto manufacturers eliminate 
one possible cause of interference with 
reception. 

As two-way radio and automobile 
manufacturers make more use of fiber 
optic cable, the potential for interference 
to radio communications caused by the 
vehicle engine will continue to be 
reduced. 


Further reading 


1. Campbell, Dereck B., “Eliminating Radio In- 
terference In Today's ‘Electronic’ Vehicles,” 
Mobile Radio Technology, November (986, 
Hendershot, James, “ACSSB Outperforms FM 
In Ignition Noise Tests”’ Mobile Radio 
Technology, August 1984, 


tw 


3. Taggart, Harold E.. 
Automotive Interference.” 
Technology, May 1986. 


“How To Suppress 
Mobile Radio 


Digital ANI for portables 


Introducing CSC’s ID-33 Encoder for Automatic Number Identification — 
This state-of-the-art, subminiature ANI board will stop the horseplay and 
end the stuck mikes. It includes a time-out timer and emergency/status 


messages as well as ANI; 


transmits the ID in a mere 
100 milliseconds. Fleet 
price $145 (100 qty.). Call 
for brochure. 
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[esc| CONTROL SIGNAL CORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 


CALL TOLL FREE 1-800-521-2203 
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his communications test set goes 
from factory to field! 


Pile the battery-operated and light Other features include Call today for a demonstration of 
weight STABILOCK 4031 into a @ Cellular capability the exciting 4031. 


jeep and take it to a mountaintop @ Duplex demodulator 
bay station. Its 2 nV RF sensi- ; 

tivity even allows off-air measure- = oe Schlumberger 
ments! Or take full advantage of rogr I 

versatile built-in test routines, 100 @ Hi-resolution zoom graphics Instruments 

stored panel setups, and integral @ 1000 MHz spectrum analyzer 20 North Avenue Burlington, MA 01803 


IEEE-488 interface for factory Tele 
, phone: (617) 229-4825 
servicing and calibration Let our 25 years experience in Toll Free (Outside MA): 1-800-225-5765. 
radio communication measure- 


ments make your job a little easier. 


Schlumberger 
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Figure 3. Voltages recorded on a strip chart using the setup of Figure 1. The lead-acid 
battery’s voltage rose along with the voltage of the ‘discharged’ nicad cell It charged. 


DYNATECH 
TACTICAL 
COMMUNICATIONS, INC. 


WHEN YOU NEED THE BEST... 
AND KNOW THE DIFFERENCE 


You bought your radio to communicate. 
DTC accessories let you talk where you work. 


In high noise, wearing protective clothing, 
or when both hands need to be free. 


DTC offers the most complete line of 
communication accessories available 
in the 2-way radio industry. 


DTC inc. 6ALyberty Way, Westford, MA 01886 


1-800-233-8639 in Mass. (908)692-5434 


‘FORMERLY CONTROLONICS CORPORATION) 
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the possibility of overvoltage.” a report 
on the experiment Hershkowitz 
prepared reads. ‘When the stack is fully 
charged. the stack draws no current.” 

The report notes that the Henkel cir- 
cuit can be used to charge any cell that 
has an internal resistance much lower 
than that of the charging source. 


References 
L. “Cadnica Sealed Type Nickel-Cadmium Bat- 


teries: Technical Duta,’ Sanyo Electric Com- 
pany. Japan. 


to 


. Henkel, John R., interview und demonstration, 
Davenport. TA. April 988, 


se 


. Hershhowitz. Prof. Noah. University of 
Wisconsin-Madison, report on experiments 
with and analysis of the Henkel circuit includ- 
ed with a letter to John R, Henkel. Aug. 26, 
986. 


4. Hershkowitz. Prof. Noah, “Fast: Charging 


Nicad Batteries.” Mobile Radio Technology, 
March 1988. 


T™ - 2 


THROAT MIC 
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Getting the best charge 
from your nicad batteries 


What some call ‘memory effect’ really is the result of improper charging. 
Proper charging avoids undercharging and overcharging; both reduce 
battery capacity. Voltage measurement offers the best charging control. 


200 300 
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NUMBER OF CYCLES 


Figure 1. Capacity vs. cycle life. Cycle life 
Is the number of times a battery may be 
charged and discharged. For nicads, It is 
reasonable to expect a life of 500 to 600 


By Bob Williams 


Getting the highest capacity per 
charge and the greatest number of 
charges during the life of the battery is 
the goal of nicad (nickel-cadmium) bat- 
tery management. The goal is reached 
with proper charging techniques that 
avoid undercharging and overcharging. 

Capacity is the battery's ability to 
deliver power for a given length of time. 
Capacity lost by improper charging 
means a battery may not last a full 


Williams is a battery specialist at Alexander 
Manufacturing, Mason City, 1A. 


charge-discharge cycles, During Its cycle 
life, the battery’s actual capacity, 
expressed as a percentage of its rated 
capacity, declines. 


workshift before its charge is spent. In 
many cases. lost capacity may be 
restored by “exercising” the battery— 
running it through several controlled 
charge-discharge cycles. 

Cycle life is the number of times a 
battery may be charged and discharged. 
For nicads, it is reasonable to expect a 
lite of 500 to 600 charge-discharge 
cycles. (See Figure | above.) Improper 
charging may reduce battery life. 


Memory effect 

When some nicad battery users com- 
plain of a battery’s loss of capacity, they 
blame it on “memory effect.” True 
memory effect results from a series of 


shallow discharges to exactly the same 
point, followed by recharging. The in- 
cidence of true memory is virtually nil. 

Although true memory is so rare it 
can be considered nonexistent, other 
problems common to nicads often are 
blamed on the so-called “memory ef- 
fect.” For example. voltage depression 
resulting from overcharging causes 
reduced capacity. So does deep 
discharging below IV per cell, to a point 
where cell polarity reverses. Capacity 
reductions caused in these ways often 
are wrongly blamed on “memory ef- 
fect.’ A proper charging system not only 
can determine how long and how well 
your batteries work but can eliminate 
the risk of overcharging the batteries, 
thus eliminating “memory effect.” 

“Overcharging” means applying ex- 
tra electrical energy to the cells after 
they have reached full charge. It causes 
a change in the negative plate's 
molecular structure. 

Voltage depression inhibits the bat- 
tery’s ability to deliver its full capacity. 
A battery suffering from voltage depres- 
sion cannot deliver full power because 
power (P) is the product of current (/) 
and voltage (FE). ie... P= EXIA 
voltage reduction therefore reduces 
power, (See Figure 2 on page 32.) 

Charging batteries at high 
temperatures limits the amount of 
charge the battery receives because it 
self-discharges nearly as fast as it 
charges. When the charging current is 
removed, the battery's voltage is lower 
than it would be when charged at a nor- 
mal temperature. 

When a battery charged at a high 
temperature is placed into service, it 
begins delivering power at the lower 
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The chances of a site taking a 
direct hit from lightning are too 
good for comfort. Sooner than 
later, it's going to happen. 
That's why Celwave uses six 
surge suppressors in its tower 
amplifiers and six more just like 
them to protect signal energy 
entering the base station. 


Maybe that sounds overpro- 
tective, but those suppressors 
are part of complete receiver/ 
multicoupler systems that can 
satisfy 80% of todays multi- 
channel needs right off the 
shelf. Systems that are precisely 
designed with attention to detail. 


© Celwave 1988 


CELWAVE Quality: 


For example, we take site noise 
into consideration because a 
high gain amplifier amplifies 
site noise. We include the 
preselector filter and the multi- 
coupler amplifier in the package. 
Not all manufacturers do. Our 


CELWAVE 
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systems are easily expanded in 
the field to 64 channels using 
nothing but a Phillips head 
screwdriver (not included in the 
package) and an instruction 
book (included). 


Except for the screwdriver, 
Celwave omits nothing with its 
receiver/multicoupler systems 
to protect you from future 
shock. And to make sure you 
have everything to gain. 


CELWAVE, Route 79, Marlboro, NJ 
07746. Toll free 1-800-321-4700. 
In New Jersey 201-462-1880. 
Telex 494 4313 CEL NJ. 

FAX # 201-462-6919. 


GSA# GSOOK88AGS0718 


PERCENT OF RATED CAPACITY 


Figure 2. Overcharging, charging at high 
temperatures and dischargIng to less than 
1¥ per cell can result In voltage depression 
that reduces a battery’s apparent capaci- 


voltage, and it reaches its cutoff voltage 


sooner, once again giving the illusion of 


“memory effect’ or reduced capacity. 
(See Figure 3 on page 34.) 

Voltage depression is a temporary 
problem. It can be eliminated easily by 
slowly charging and discharging the bat- 
tery through three or four cycles. 
Nonetheless, using the proper charger 
can eliminate the possibility of voltage 
depression and avoid “memory effect” 
at the outset. 


Different charging methods 

Among the various charging methods 
are those that use heat sensors, timers, 
trip-point voltage measurements and the 
negative voltage slope. 

© Heat sensor—Chargers that use heat 
sensors have the potential to overcharge 
and damage a battery. Heat-sensor 
systems measure temperature increases 
in the battery. When the battery reaches 
full charge, the chemical process that 
stores electricity ends and electrolysis 
begins. Electrolysis produces gases that 
increase the battery’s internal pressure. 
causing heat. 

A heat-detecting device, a thermistor, 
switches the charger from full current 
to trickle current when it detects a 
temperature increase. Unfortunately, 


ty. Although It Is not true memory, voltage 
depression often Is referred to by nicad 
battery users as ‘memory effect.’ 


thermal, inertia delays the migration of 
heat to the thermistor. By the time a 
temperature Increase is detected, inter- 
nal gas pressure already may have 
reached dangerous levels and may have 
damaged the cells. 


Among the various 
charging methods are 
those that use heat 
sensors, timers, trip- 
point voltage 
measurements and the 
negative voltage slope. 


¢ Timer—Because timer-based 
systems charge batteries for a predeter- 
mined length of time, regardless of bat- 
tery condition, they have a tendency to 
overcharge or undercharge the battery. 
For instance, a fully charged battery 
taken into the field, discharged to 40% 
of its capacity and returned for charg- 
ing should not be charged for the same 


length of time as a battery discharged 
to 70% of its capacity, But a timer-based 
charger would charge both batteries the 
same period, thus possibly overcharg- 
ing or undercharging them. 

® Trip-point voltage—Another com- 
mon charging method, based on the 
trip-point voltage, is somewhat better 
than the first two, but it still has a ma- 
jor drawback. A charger built to use this 
method detects when the battery voltage 
reaches a predetermined point. At this 
point, the charger switches to a “trickle 
charge’ current of a few milliamperes. 

As an example of the drawback, such 
a charger built to switch when the bat- 
tery voltage reaches 3V would over- 
charge a 1.5V battery. The same charger 
would undercharge a 5¥V battery. 

This type of charger is difficult to use 
because it must be reset for different 
voltages, a procedure that often is con- 
fusing and time consuming. 

© Negative voltage slope—The safest, 
easiest charging method, one that avoids 
“memory effect,” uses the negative 
voltage slope. A charger built to use this 
technique detects the tiny voltage drop 
that occurs after the battery reaches full 
charge. 

The charger uses a microprocessor to 
control a continuous series of voltage 
measurements for each battery during 
the charging process. As the battery ac- 
cepts charge, its voltage rises. When it 
reaches full charge, its voltage peaks. As 
it begins to overcharge, its voltage drops. 
The charger detects the tiny drop in 
voltage. 

At that point, the microprocessor 
switches the charging current toa 9mMA 
trickle charge, which maintains the bat- 
tery at full charge. 

The charger, which may be con- 
figured to charge several batteries at 
once, treats cach battery individually. It 
can charge batteries with different 
voltage ratings simultaneously without 
the risk of voltage depression or over- 
charge. A variety of batteries can be 
charged by the same charger, 


Trickle charge 

When choosing a charger, check the 
trickle charge rate. Many chargers 
charge batteries only to 80% of their 
capacity (full charge). These chargers 
then fadicate full charge while continu- 
ing to trickle-charge the battery until it 
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rom TESSCO 


1 toll-free call 

5 minutes to order 
2 days to deliver 
Total cost - $1,122.84 


Robert B. Barnhill, Jr. 
President 


Factory-Direct: 

10 calls (5 toll) 

32 minutes to order 
42 days to deliver 
Total cost - $1,335.85 


“If you buy factory-direct for the savings, 
I've got some news that might surprise you.” 


When you spend the extra time and 
effort to purchase your land-mobile 
communications products factory- 
direct, you might expect to save a 
little money. But the truth is, you 
probably aren’t saving a dime. In 
fact, if you take a closer look, you 
could find you’re working harder 
and actually spending more at the 
factory for the very same products 
you can get with one toll-free call 
to TESSCO. 


In a recent test conducted by a 
national, independent delivery- 
tracking firm, TESSCO supplied 
product faster, more reliably, 
and more economically than 
the factory.* 


To prove our point, we 
commissioned U.S. Monitor Service, 
an independent delivery-tracking 
firm, to place a typical cellular/ 
two-way supply order, first with the 
product manufacturers, and then 


with TESSCO, In all, 10 well-known 
manufacturers were represented, 
so naturally, we expected some 
stiff competition. What we got, 
however, might surprise you. 


The sample order placed with 
TESSCO yielded a total cost 
savings of more than 15%, plus 
weeks in delivery time over 
factory-direct. 


Because we stock products from 
over 70 top manufacturers, it took 
just 5 minutes and 1 toll-free call to 
place the sample order with us. To 
get the same items direct from the 
various factories took 10 calls 

(5 were toll calls) and over half 
an hour! 

More importantly, TESSCO had the 
items in stock. And we delivered 
everything in 1 shipment in just 2 
days via regular UPS. The factory 
shipments, on the other hand, 
arrived sporadically, taking any- 
where from 3 to as many as 42 days. 


And because the factories had to 
ship 10 separate, smaller orders 
instead of just 1, shipping costs 
were an incredible 73% lower for 
the items ordered from TESSCO. 
But for those of you who swear by 
the factory for low prices, this last 
point may be the most surprising of 
all; TESSCO’s combined item costs 
were actually 13% less than the 
identical items ordered direct from 
the factory! 

So go ahead, give TESSCO a call 
today. You might just find we do it 
better, faster and cheaper than 
factory-direct. 


Your Total Source® 
800-638-7666 


*For a copy of chis report, write us at 
TESSCO? LOT Lakefront’ Hunt Valley, Maryland) 21030 
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Figure 3. Charge acceptance at different 
temperatures. A nicad battery’s full-charge 
capacity, expressed as a percentage of 
rated capacity, is lower at higher 


reaches 100% of its capacity. (If the bat- 
tery is removed from the charger im- 
mediately after full charge is indicated. 
it actually is at 80% of full charge.) On 
the other hand, if the battery is Ieft on 
the trickle charge rate for several days, 
it may become overcharged. 

For maximum performance, nicad 
batteries must be charged to 100% of 
capacity and then maintained on an ex- 
tremely low trickle charge (on the order 
of 9mA) to maintain full charge. This 
procedure keeps the battery ready for 
use without self-discharge and 
eliminates the risk of voltage 
depression. 

The most recent advancement in 
chargers is an analyzer that measures a 
battery’s exact capacity before it is taken 
into the field. Previously, one method 
used to estimate battery capacity re- 
quired recording how long cach battery 
has been used in the field. But by 
analyzing the battery electronically. the 
battery manager can be certain whether 
it has cnough capacity to last a hard day 
in the field. 

Analyzers prolong battery life by con- 
ditioning them. They also can be used 
to measure newly purchased batteries to 
confirm whether they have their adver- 
tised capacity. 

Analyzers allow seldom-used_ bat- 
teries, such as those kept for backup, to 
be placed into service on demand by ex- 
ercising and conditioning them. Three 
or four charge-discharge cycles erase 
any “memory effect” that might be 
associated with voltage depression. 


temperatures. It also reaches full charge 
faster at higher temperatures than at room 
temperature, Increasing the risk of 
overcharging. 


To use an analyzer for this purpose, 
first charge the battery fully to detect the 
exact full-charge point. The analyzer 
microprocessor will read and store the 
full-charge data. 

Then use the analyzer to discharge the 
battery fully. The microprocessor will 
calculate and display the difference in 
capacity. 

The analyzer then returns the battery 
to a full charge. 

By running the battery through three 
to four cycles, the analyzer conditions 
the battery. When conditioning the bat- 
tery. make sure the battery reaches full- 
charge and full-discharge points. A full 
discharge is defined by a voltage reading 
of IV per cell. Beyond this point, the 
voltage drops dramatically. 

For example, a radio battery’s voltage 
can drop from IV to OV in less than a 
minute. This condition causes cell 
polarity reversal and severely damages 
the battery. Full discharges followed by 
full charges Increase the capacity and 
voltage of a battery suffering from 
depressed voltage. 


Charger and battery maintenance 
Properly charging batteries ensures 
top performance and longer life from 
nicad batteries. Regardless of what type 
of charger you use, basic charger and 
battery maintenance procedures extend 
the life of chargers and batteries alike. 
Keep all charger and battery contacts 
clean. Dirty contacts can result in a 
charge malfunction. A detective charger 
can damage your batterics and give a 


false reading. If continual overcharging 
occurs, the “memory effect’ may result. 
Severe overcharging may cause the bat- 
tery to explode. 

Always operate batteries below 20°F. 
Low temperatures do not hurt batteries. 
High temperatures cause the battery to 
self-discharge, speeding natural 
deterioration and reducing the battery's 
capacity. At room temperature (68°F), 
nicad batteries self-discharge at a rate 
of 1% of capacity per day. 

Nicad batteries are designed to be 
operated and charged at 68°F. Reaching 
full charge takes Iess time in high 
temperatures. When using a charger 
with a trickle charge higher than 9mA 
in high temperatures, watch the charger 
carefully. Remove the batteries im- 
mediately after they reach full charge to 
avoid overcharging. 

For example, a battery being charged 
at 120°F is already warm; it will not 
take as long to charge as it would at 
room temperature. It must be removed 
from the charger as soon as possible 
after it reaches full charge to avoid 
overcharge. 

A battery being charged at 50°F does 
not charge as fast and does not need to 
be removed from the charger as quick- 
ly. Ideally, a battery should be brought 
to room temperature prior to charging. 

Check each battery's capacity every 
three months under normal use. If a bat- 
tery exhibits reduced capacity, analyze 
it during two or three discharge-charge 
cycles to ensure it can deliver its fullest 
capacity. Nicad batteries should last 500 
to 600 charge-discharge cycles. 

Do not fast charge batteries stored 
more than six months. Recharge them 
with a slow charge over 14 to 20 hours. 
A fast charge can be used for subsequent 
charges. 

Never fast-charge batteries at 
temperatures below 40°F. The chemical 
reactions that store the charge occur 
more slowly below 40°F, so the battery 
will not accept a high current. When a 
high current is used to charge the bat- 
tery at low temperatures, pressure builds 
up in the cells, and they lose capacity. 

Using a proper battery-charging 
system allows radio managers to be sure 
the batteries sent into the field are 
operating at their highest capacities and 
powering radios to their greatest 
capabilities. Ath 
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lf This Looks Familiar... 
Take A Closer Look. 
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st quality, 
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costing thousands of dollars more. m Internal Rechargeable Battery 
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> Audio Frequency Error Meter External 10 MHz Reference Input “the best is cost effective”, contact 
BUSES ea Weight: 16 Ibs. (7.2 kg) approximately | your authorized IFR distributor 


Average and Peak Reading RF #22 Ibs. with optional battery | 7 f 
Wattmeter (automatically protected Size: 11.5” wide, 49” high, 14.3” deep | |" your area today for 


generator output to 150 watts) (29.2 x 12.4 x 36.3cm) a demonstration. 
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Resolution 
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News 


He said mobile communications af- 
fects every phase of our lives, and broad 
changes have affected the industry, 
including: 

¢ “Industry has gone from an en- 
vironment of monopoly to deregula- 


has brought technological advances.” 

e “A free market has emerged over 
the years.” 

* “Enhanced services are the order of 
the day.” 

With change comes opportunity, Hunt 


said. ‘Opportunity abounds for 
everyone. The "90s will be tougher and 
challenging,” Hunt said. He cited “time 
is of the essence”’ and ‘lean and mean 


tion,” 

¢ “Semiconductor technology has 
paved the way for growth.” 

e “The switch from analog to digital 
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N.F. Gain Comp, Device 


Receive only Freq. Ranges (MHz) (dB) (dB) (dBm) Type Price 
P30VD, P35V¥D, P40VD, P45VD 30-35, 35-40, 40-45, 4550 <1.3 15 0 DGFET $ 44.95 
P30VDG, P35VDG, P40VDG, P45VDG 30-35, 35-40, 40-45, 45-50 <05 26 +12 GaAsFET $109.95 
P150VD, P160VD, P170VD 150-160, 160-170, 170-180 <15 15 0 DGFET $ 44.95 
P150VDA, P160VDA, P170VDA 150-160, 160-170, 170-180 <1.1 15 0 DGFET §$ 56.95 
P150VDG, P160VDG, P170VDG 150-160, 160-170, 170-180 <0.5 24 +12 GaAsFET $109.95 
P450VD, P460¥D 450-460, 460-470 <18 15 -20 Bipolar $ 49.95 
P450VDA, P460VDA 450-460, 460-470 <1.2 #16 +20 Bipolar $ 74.95 
P450VDG, P460VDG 450-460, 460-470 <0.5 16 +12 GaAsFET $109.95 
PBOOVDG, P830VDG, P860VDG 800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119.95 
Intine (rf switched) 

SP30VD, SP35VD, SP40VD, SP45VD 30-35, 35-40, 40-45, 45-50 <14 15 0 DGFET $ 74.95 
SP30VDG, SP35VDG, SP40VDG, SP45VDG 30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 
SP150VD, SP1I60VD, SP170VD 150-160, 160-170, 170-180 <16 15 0 DGFET $ 74.95 
SP150VDA, SP160VDA, SP170¥DA 150-160, 160-170, 170-180 <1.2 15 0 DGFET $ 86.95 
$P150VDG, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <055 24 +12 GaAsFET $139.95 
SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <13 16 -—20 Bipolar $104.95 
SP450VDG, SP460V0G 450-460, 460-470 <0.55 16 +12 GaAsFET $139.95 


Evary preamplifier is precision aligned on ARR’s Hewlett Packard HP&970A/HP346A state-of-the-art nolse figure 
meter. RX only preamplifiers are for recelve applications only. inline preamplifiers are rf switched (for use 
with transceivers) and handle 25 watts transmitter power. Mount Inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, 
commercial and special preamplifiers available in the 
1-1000 MHz range. Please include $2 shipping in U.S. 


and Canada. C.O.D, orders add $2, Air mail to torelgn 

Ad va nc ed countries add 10%. Order your ARR RX only or Inline 

R ecciver preamplifier today and start hearing like never before! 
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staffs will prevail” as reasons for hard- 
ship in the "90s. “In order to stay com- 
petitive, companies must become 
global.” 


Antenna Company garners 
glass-mount technology patent 


The Antenna Company, Broadview, 
IL, has acquired a patent that covers im- 
provements and methods for mounting 
and tuning a whip-type antenna in con- 
nection with a mobile, high-frequency 
transceiver. Known as the Kirkendall 
patent No. 4,089,817 and filed in 1976, 
it is one of the earliest patents relating 
to the mounting of an antenna to a wind- 
shield without the defacement of vehi- 
cle structure or the use of special 
fasteners or tools. 

Inventor Dennis Kirkendall ‘saw the 
need for it many years ago, even pre- 
cellular,’ according to Antenna Com- 
pany president Roger Fisher. 

Kirkendall said he conceptualized the 
window-mount antenna in 1974 when 
his wife had a CB radio and he started 
to look for a suitable antenna. ‘For a 
CB antenna, most were $50 and you had 
to drill a hole in a vehicle to install one, 
so [ pursued the idea of an antenna 
mounted to glass and applied for a pat- 
ent in 1976,” he said. 

With the patent acquisition, Antenna 
Company will call upon Kirkendall to 
enhance its current technology and ex- 
pand its product line. The technology of 
the patent has been used by Decibel 
Products, Dallas, in its glass-mount 
antennas, and now royalties for the con- 
tinued use of the patent will be collected 
by Antenna Company, according to 
Fisher. 


Celwave acquires Bogner 

land mobile antenna line 

Bogner Broadcast Equipment, 
Westbury, NY, has sold its land mobile 
antennas to Celwave RF, Marlboro, NJ. 
Celwave secured the rights to more than 
100 models of land mobile antennas and 
already is manufacturing 800MHz and 
900MHz antenna product lines in its 
plant. Celwave will carry the antennas 
under the ‘‘Penetrator” name. Bogner 
continues to make broadcast antennas 
but is expected to sell the rest of its 
holdings in the next six months. 
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Read Left to Right 
No Matter How You Look At It! 


Unique Reversible Display Loaded With Features 


The all new RSP 500 features a unique alpha-numeric A multitude of features add to the RSP 500’s versatil- 
reversing display so you will always be able to read it ity. Thanks to Track Tuning, it operates in the VHF 
right-side-up, no matter how it is being used. In band from 148 MHz continuously through 174 MHz 
normal operation, the RSP 500 display 2 reads from the with a full five watts of power, switchable to one watt 
front. When belt mounted with the optional remote when necessary. A fast scanning technique Jets the 
speaker/mic, the display reverses itself so even RSP scan through its 20 channels at 40 channels per 
though the radio is facing away from you, the display second...that means you will never miss an important 
is still readable. Now you will never have to guess transmission. CMOS technology provides for long 


battery life and the convenient snap on/off 
battery is a “snap” to change. CTCSS and 
Digital Coded Squelch, (DCS) which is com- 
pletely compatible with DPL™, are built in. 
Non-invasive programming, is prov ided 
through the mic jack and the RSP is easily 
clonable for fleet operation. 


about your radio’s status. 


Instant Priority 


Hazardous or life-threatening situations call 
for immediate action. Instant Priority™ 
gives you instant communication at ‘the 
single touch of a button. With that touch, 
you immediately place your radio in the 
manual mode, at its highest power level, 
and on your highest priority channel. 
Instant communication for an immediate 
response. 


Reg coe Plus 
Durability 


Regency radios < J well known for their du- 
rability, and the RSP 500 will be no excep- 

* tion. 
Easy Operation 
The RSP 500 was designed with you in 
mind, Besides its unique reversible display 
and Instant Priority ™, the RSP 500 can be 
completely controlled from just four func- 
tion keys. The keys are located in a specially 
bevelled faceplate so they can be easily seen 
and operated from any position. Both the 


Volume-on/ off Squelch controls have & bis vy 
knurled, ae ceed Seto a a non-slip WD Regency. 

ial Regency Land Mobile, Inc. 
rite a 7707 Record St. « Indianapolis, IN46226 + (317) 545-4281 
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News 


Maxon adopts 
warranty program 


Maxon Electronics, Kansas City, 
MO, has an upgraded product warran- 
ty to cover parts and labor for one year 
on Maxon manufactured products. 
Previously, labor cost were covered for 
only six months after the date of 
purchase. 


SEA appoints 
Michigan sales company 

SEA, Mountlake Terrace, WA, has 
appointed Central Electronics Sales 
Company of Royal Oak, MI, as a 
marketing representative for the SEA 
ACSSB land mobile product line. Cen- 
tral Electronics is owned by Sam 
McMechan and Dale Van Dale. 


MICRO-MOTE® 
D. C. REMOTE CONTROL 


® Compact Design - Measures only 5.6" W 
x 4.0" H x 3.6" D in stylish "speakerphone" 
housing compatible with most office decors. 


® Two Frequency Transmit - for “talkaround" 
on repeater systems. 


® Intercom function - for communication be- 
tween control points without keying transmit- 


ter. 


® CTCSS Monitor Switch - with line operated 
monitor indicator. 


® Simple Installation - No internal adjust- 


$139,00 


dealer net qty. 1-9 


ments. Includes modular phone jack, line 
cord, and a 42A wall mount terminal block. 


CALL TOLL FREE (800) 227-0376 


23278 Bernhardt St., Hayward, CA 94545 
(415) 887-1950 « FAX (415) 887-4011 
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Mobile Data 9100 
serving fire department 

The Los Angeles County Fire 
Department has contracted with Mobile 
Data International, Vancouver, British 
Columbia, to provide approximately 
800 mobile data terminals in the 9100 
series to improve timeliness of dispatch 
response. 

The terminals will help to serve an 
unincorporated area of Los Angeles 
County, covering 4,000 square miles 
that are protected by the Consolidated 
Fire District. 

According to Bill L. Parker, project 
manager for Fluor Daniel, Irvine, CA, 
the company installing the system, the 
original 9000 series order was updated 
to the 9100 family in October to enhance 
a user’s ability to interface with the 
dispatcher. The equipment also is bet- 
ter suited to deal with the physical 
elements of emergency site usage such 
as moisture, soot and grime. 

The 9100 includes a wide range of 
preformatted layouts that will allow the 
fireman to request and receive informa- 
tion on the location of hazardous 
materials and sprinkler system hookups 
in the specific building. Parker said the 
system can incorporate custom formats 
for a particular building. 

The installation phase of the project 
begins early this year and is expected 
to run for 1% years. The cost of the pro- 
ject is estimated at $23 million. 

“The (LA county) fire department did 
their homework well,” Parker said. “'It 
really defined a nice package with the 
response format that helps in uniformi- 
ty and training.” 


Teletech awarded 
Ford contract 


Teletech, a Dearborn, MlI-based 
telecommunications consulting firm, 
has been awarded a contract by Ford 
Motor Company to assist in the evalua- 
tion and selection of cellular telephone 
equipment Ford may include as a 
factory-installed option in future Ford 
vehicles. 

Teletech will evaluate technical, 
operational and other criteria on more 
than 20 different cellular phones. The 
evaluations will take place in an ex- 
perimental cellular system built in Dear- 
born by Teletech. 


ASTRON 3” 
COReoRATION Gore ASTRON POWER SUPPLIES 


* HEAVY DUTY © HIGH QUALITY * RUGGED ¢ RELIABLE « 

RS, RM and VS SERIES @ THREE CONDUCTOR POWER CORD 
SPECIAL FEATURES ® ONE YEAR WARRANTY * MADE IN U.S.A. 
© SOLID STATE ELECTRONICALLY REGULATED PERFORMANCE SPECIFICATIONS 
® FOLD-BACK CURRENT LIMITING Protects Power Supply © INPUT VOLTAGE: 105 - 125 VAC 

from excessive current & continuous shorted output. © OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
® CROWBAR OVER VOLTAGE PROTECTION on all Models (Internally Adjustable: 11-15 VDC) 

except RS-4A, AS-5A. @ RIPPLE: Less than Smvy peak to peak (full load 
@ MAINTAIN REGULATION & LOW RIPPLE at low line & low line) 

input Voltage ® Also available with 220 VAC Input 

MODEL VS-50M @ HEAVY DUTY HEAT SINK @ CHASSIS MOUNT FUSE Voltage 


19” K 5% RACK MOUNT POWER SUPPLIES 
Continuous Ics* Size ™) Shippin 
MODEL Duty (Amps) (Amps) HxWx Wt. (Ibs. 
RM12A 9 5Y% x19 x BY. 16 
RM-35A 5% x19x12% 
RM-50A 37 5% x 19x 12% 
e Separate Volt and Amp Meters 
RM-35 M 25 5¥% x 19 x 12% 
MODEL AM-35M RM-50 M 54a x19 x 1242 
F 3% x 62 x9 
ieaiamaanene 3¥2 x BY x 7s 
3% x62 x9 
4x7% x 10% 
4%2x8x9 
5x9x 10% 
5x1ixl 


MODEL RAS-7A 6x 13% x 11 


® Switchable volt and Amp meter 
RS-12M g 4¥%2x8x9 
© Separate volt Amp meters 
RS-20M 16 5x9x 10% 
RS-35M 25 5x 11x11 
RS-50M 6x 13% x11 


© Separate Yolt and Amp Meters Output Voltage adjustable from 2-15 volts 
© Current limit adjustable from 1.5 amps to Full Load 
@ 13 BVOC ee 1OVDC sr S¥OC @13.8V 
VS-20M 9 20 5x9x 10% 
VS-35M 35 1 1 
VS-50M : 2 10 50 5 ; tye i 
@ Variable rack mount power supplies 4 - 
VRM-35M 2 15 7 35 5% xX 19x 12% 
MODEL VS-35M VRM-50M 37 22 10 50 54 x 19 x 12% 


*1CS— Intermittent Communication Service (50% Duty Cycle 5min_onS min off} 


DC-DC CONVERTERS 


MODEL 1212 & 1212-18 Switching Regulated Converter. 

Designed for FM transceivers and other applications requiring 12 volt power source converted from 
12 volt positive ground battery. Regulation with pulse width modulation at 20 KHz. 
Input—12V DC (Positive ground only). Functional from —11 V OC to—16 V DC. Output +13.8 V DC 
(Negative ground only). 1212 1212-18 
Output Voltage 13.8VDC +2VDC 13.8V0C +.2V0C 
Line/Load Regulation 200 mV 200 mV 
Ripple/Noise 50 mV RMS 50 mV RMS 
Current Continuous 6 Amp 14 Amp 
Current (ICS) 9 Amp 18 Amp 
Current Limit 12 Amp 19 Amp 
MODEL 1212-18 Case 254" (H) x 6" (W) x6" (D) 25%" x 6" x 12” 

Shipping Weight 2 Ibs. 4 Ibs. 

MODEL 2412 & 2412-16 Switching Regulated Converter. 

Designed for FM transceivers and other applications requiring 12 volt power source converted from 

24 volt battery. Regulation with pulse width modulation at 20 KHz. 

Input +28 V OC (Negative ground only). Functional from + 22 V DC to +32 V DC. Output +13.8 
MODEL 2412 V DC (Negative ground only). 2412 2412-16 
Output Voltage 13.8 V DC =.2V0C 13.8 V DC +.2V0C 
Line/Load Regulation 200 mV 200 mV 
Ripple/ Noise 50 mV RMS 50 mV RMS 
Current Continuous 9 Amp 16 Amp 
Current Limit 12 Amp 20 Amp 
Case 2%” (H) x 6” (W) x6” (D)  2%4” x 6" x 12" 
Shipping Weight 2 Ibs. 4 Ibs. 
MODEL 2412-16 | ALSO! AVAILABLE AS MODEL 3612 & 3612-16: +36 V DC (Negative ground only) AND 

AS MODEL 4812 & 4812-16: +48 V DC (Negative ground only). 


MODEL 1212 


> 
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News 


Activus to develop Ready Talker pagers 


Activus, Chatsworth, CA, has been 
formed by the principals of Minilec Ser- 
vices to develop and market Ready 
Talker paging products. Commonwealth 
Communications, Ashland, VA, will 
support the voice processing re- 
quirements at the paging terminal, as 
part of an exclusive licensing agreement 
under negotiation with Activus. 


Richard Helferich, vice president of 
engineering at Minilec and inventor of 
the Ready Talker concept, is the presi- 
dent of Activus. Martin Schwartz, presi- 
dent and owner of Minilec, is the chief 
executive officer of Activus. 

For more information contact Ac- 
tivus, 20812 Plummer St., Chatsworth, 
CA, 91311-5096, 818-998-0826. 


Need a Cellular NAM Programmer? 


* while they last 


Curtis Electro Devices, Inc. 
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1-800- 526-3935 


Exclusive features give you the edge: 


« All NAMs, all phones, 
- even non-standard models! 


7 


Don't send your customers to your 
competition... CALL NOW: (800) 332-2790. 
In CA: (415) 964-3846, FAX (415) 964-3574 


MCCA establishes 
new company 

Mobile Communications Corpora- 
tion of America (MCCA), Jackson, MS, 
has formed Mobile Telecommunications 
Technologies (MTEL). The new com- 
pany will result from the merger of 
MCCA into BellSouth. 

John N. Palmer, chairman of MCCA, 
will become chairman of MTEL. He 
said the merger and spinoff would be 
completed following final judicial and 
regulatory approvals that were expected 
to occur late in the fourth quarter of 
1988. 


Yaseu uses national 
distribution plan 

Yaesu commercial products are being 
sold exclusively through a chain of 
authorized regional distributors located 
throughout the country. The regional 
distributors are available from the com- 
pany at 17210 Edwards Road, Cerritos, 


1235 Pear Avenue 
Mountain View, CA 94043 


For batteries that provide the 
power you need—when you need 
it. They are made to radio 
manufacturers’ specs. Match the 
cosmetics of the radio. Guaranteed 
to work out of the box and main- 


CA 90201; 800-544-9237. 


tain 80% rated capacity @ 12 
months—are in stock for fast 
delivery. Service by professional 
sales and technical personnel, 
Make the BOMAR CONNECTION— 
Hotter than ever. 


201 BLACKFORD AVENUE 
MIDDLESEX, N.J. 08846 

IN N.J. (201) 356-7787 
FAX 201-356-7362 

TWX 710-480-4650 


—-— BP Mactiors Ave ccwees M/ NEES 
A PART # — 
MORE hee» scene VOLTS — 
Tee Quron May LAPLoo 4 tIPctIS 
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THE QUINTRON PHIL 


“As a customer-driven company, © To lead the industry with innovative At Quintron, philosophy is 
Quintron has adopted a philosophy technology and products which integrated with reality. 
which demands we measure our exceed today’s requirements and 
pai ig i ? i» ; i cid igo ; QUINTRON and you... 
so, each of us strives to meet these 0 maintain com ustomer . 
a : nae ae : rship for success 
basic business objectives: satisfaction through service and The partnership fo 
¢ To perform each of our jobs in a support excellence.” 
manner that significantly contrib- Q H t 
utes to your success. V Cc U { a] ron 
® To back every Quintron promise CORPORATION 
and product with an absolute com- John J. Nevin One Quintron Way PO. Box 3726 


mitment to quality performance. President and CEO Quincy, Iilinois 62305 Phone 217-223-3225 


8 


Uf 
/ 


YUL 
YUL. 
MUTE 
WUMMULLT 
UWL 


QUINTRON 
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News 


Neal Shepherd dies 


Neal Shepherd, 67, chairman of the 
propagation committee of the IEEE 
Vehicular Technology Society, died at 
his home in Lynchburg, VA, after a 
short illness, 

In 1946, Shepherd joined General 
Electric in Lynchburg, VA, where he 
held various positions until his retire- 


ment in 1982. Early in his career he was 
responsible for the development of 
mobile communication equipment, 
design of L-band radar transmitters and 
the design of an antenna system for the 
Titan II weapons system sites. In the 
years prior to retirement, he was a con- 
sulting engineer engaged in the develop- 


Save money without sacrificing quality. . . 


Completely repairable, 
all new nickel-cadmium 


battery packs 


Batterles shown are 
available from NCE 
All components 


are new—factory approved. 


NCE PL190413522G4A 
GE PL190413522G4 
PE Senes 


NCE 


400 Gateway Blvd. 


Burnsville. MN 55337-2559 


Mn: (612) 890-1360. 


NCE P4463 
Motorola NLN4463, 60-5742E01 
MT500 Senes 


NCE P5860 
Motorola NLNS&60, 60-5201E05 
Replacement for NLN8835 
MX 309 Series 


Eliminate unnecessary battery purchases. 


RePak the cells in your nickel cadmium battery pack and save 
up to 50% off the original equipment manufacturer's price, 


Replace only what you need. The battery housing. cover and 
internal battery insert for the Motorola P5860 and GE PE PY 
series are sold separately or as a complete unit. individual cells 
can be replaced on the Motorola MT 500/HT 220 Series. 


All NCE parts and components are brand NEW factory tested 
and approved. Damaged cases and components can be 
replaced without throwing away the complete unit. This 
increases the operating lifetime of your battery. It helps you 
maintain power inventory reserve and saves you money by 
eliminating unnecessary new battery purchases 


Battery inserts are available for select models such as ICOM. 
POWER Rechargeable Battery Packs and others. Send us 
your dead RCA, REPCO, E.F. JOHNSON, GE, MOTOROLA, 
PHYSIO-CONTROL LP5 monitor/defibrillator or other brands 
of batteries for conversion to a fully repairable design. 


Call or mail your order directly to our established sales office. 


National Custom Enterprises, Inc. 


We will be more than happy to moet any com- 
pelitive nce on any batiery of equal quality and 
innovative design Please forward a copy of 
yOur Quotahon for our review 


Out of State: (800) 328-3773. 


Fax: (612) 894-3899. 
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ment of advance mobile communication 
systems, propagation studies, noise 
measurements, standards committee 
work and international radio regula- 
tions. He had several technical papers 
published. 

Shepherd was elected to the grade of 
Fellow in the Radio Club of America in 
1978. He received the Avant Garde 
Award of the IEEE Vehicular 
Technology Society in 1980; the 
Founder's Award of the IEEE Elec- 
tromagnetic Compatibility Society in 
1983, and the IEEE Centennial Medal 
in 1984. He chaired a 900MHz radio 
propagation ad hoc committee of the 
IEEE Vehicular Technology Society. 

A memorial fund has been established 
in his memory. Contributions may be 
sent to The Radio Club of America, Dr. 
Stoll, treasurer, P.O, Box 414, Bogata, 
NJ 07603. 


Magnavox names agent for 
Gulf Coast region 

Magnavox Advanced Products and 
Systems Company, Torrance, CA, has 
appointed Steve Lieber & Associates of 
League City, TX, as agents for the Gulf 
Coast region. 

The company will be responsible for 
sales, service and leasing programs for 
Magnavox’s line of advanced electronic 
navigation, communications and survey 
systems throughout Texas, Louisiana 
and Mississippi. 

For more information, contact Steve 
Lieber & Associates, 610 West Main St., 
League City, TX 77573; 713-332-4645. 


Glenayre covers province 
for Alberta government 


Glenayre Electronics, Vancouver, 
British Columbia, has been selected to 
provide the technology and equipment 
for the installation of Alberta Govern- 
ment Telephones’ new paging system. 

The system can support full access, 
as well as remote terminals, from any 
centralized host for customer service 
and billings. 

AGT’s system will form a province- 
wide network using Glenayre's Tel- 
ocator networking paging protocol sup- 
ported by GL3000L paging terminals in 
Edmonton and Calgary. 

PacTel Paging also has ordered 
GL300L for its Los Angeles operation. 


WE'VE BEEN OUT-TRUNKING 
THE INDUSTRY SINCE 1982. 


free “Guide To Trunked Radio’ call 
1-800-247-8343 or write: Johnson 
LTR, PO. Box 59089, Minneapolis, 
MN 55459-0089. 


Among all the trunked radio 
systems on the air, one has proven 
itself a clear favorite: Clearchannel 
LTR’ from E.F Johnson. Its so 
popular that other companies have 
built their trunking systems to 
LTR standards. 

We're not surprised. For speed 
and efficiency, Clearchanne! LTR 


(1489 FF bedynsonm Conmnans 


holds its own against any other sys- 
tem. You get nearly instant access to 
a private channel. Digital coding 
keeps communications organized 
throughout your fleet or job site. 
Clearchannel LTR has already 
cleared the air in applications from 
construction to law enforcement. 
We can do the same for you. For our 
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®& JOHNSON’ 


The Clear Leader In Trunked Raciio. 


A CT update 


Annual meeting features ‘Dollars & Cents Troubleshooting’ 


The Association of Communications 
Technicians (ACT) is a membership sec- 
tion of the National Association of 
Business and Educational 
(NABER). 

Technician members strengthen their 


Radio 


technical skills at workshops the 
association sponsors and by reading 
ACT publications. 

For example, NABER’s annual 
meeting March 15-17 in New Orleans 
will include a workshop especially for 


Troubleshooting.” Twelve educational 
workshops in all are scheduled. Some 
of the others are: 

¢ “How to Find, Hire and Keep Good 
People” 

® “Radio Transmitted Data: Is It for 
You?” 

¢ “Customer Service! Getting the 


Competitive Edge” 

Among the various ACT publications 
are TechTalk, a bimonthly newsletter 
sent to all members, and TechTalk Plus, 
a quarterly newsletter sent to senior 
members, 


technicians: ‘“‘Dollars & Cents 


earning power by sharpening their 


Certification exam 

ACT divides members into two 
categories: general and senior. Those 
who pass NABER's technician certifica- 
tion exam are eligible for senior 
membership. 

The next two tests for technician cer- 
tification by NABER are scheduled for 
March and April. The March 31 exam 
will be conducted during the Interna- 
tional Mobile Communications Expo in 


Calls to the technician services office are fielded by techniclan services coordinator 
Sandra Assa (left) and administrative assistant Eunice Jones. 


ie 
The Innovators In 
Tone Signaling 


CS101E—2805 Hz, 1500 Hz, 1800 Hz 


® Dipswitch programmable 1 to 8 digit phone number 
@ Variable digit length all call & group call 

@ Anti-falsing—invalid digit reset 

® Command reset, single or multiple digit 

@ Transponder—acknowledge tone back to calling party 
® No levels to adjust 

® 2400 Hz ring tone & answer back tone 

® Positive or negative squelch output 

® Command Resetable Call Light output 

® Microphone Hang-up reset & Unmute 

® Momentary output to drive Horn Relay 


Single Digit Touch-Tone™ Decoder 
® Decodes 0-9, *, #, A, B,C, D 

® 16 Open Collector Outputs 

® Outputs can be Latched or Momentary 

® Only one Output can be on at one time 

@ 24 Pin Socket provides all Inputs and Outputs 


AIDIAN ELECcCRONICS., INC. 


2302 EAST 22ND STREET, TUCSON, ARIZONA 85713, SERVICE (602) 884-7981, FAX (602) 884-0422, TELEX 910-9521173 
TO ORDER CALL TOLL-FREE 1-800-MIDIAN’S 
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Las Vegas, NV. The April 8 exam will 
be conducted nationwide at various 
locations. 


‘Safety Corner’ 

One of TechTalk’s new departments is 
“Safety Corner.’ Here is an excerpt 
from the November issue: 

The unusual catches our attention. 
Surely you have seen newspaper 
headlines about plane crashes. The 


to the height. A fall from a ladder’s bot- 
tom rung can cause a head injury, called 
a concussion, which may be serious. 
Everyone has heard amazing accounts 
of people who fell out of tall trees, from 
high buildings, even from airplanes, 


sustaining barely a scratch. Unfor- 
tunately, we often do not remember tales 
of injury caused by “‘simple’”’ falls. 
Cuts, bruises, wrenched backs, 
sprained ankles—all are common results 
from a fall. Each should be a reminder 
to everyone that it could have been much 
worse. The slip could have kept you 
from work, in bed, in pain, for weeks. 
Think about the consequences of a 
“simple” fall. The resulting injury could 


Information 


For Information about ACT and NABER, 
call 800-759-0300. 


larger the plane, the bigger the headline. 

But have you ever seen the headline, 
“Falling Down Kills 75 People Today,” 
on the front page? Of course not. But 
it is a fact. Every day, day after day, 
about 75 people are killed simply by 
falling down. 

It is to be expected that a fall from a 
great height, such as from an antenna 
tower, would cause injury or death. 
Dangerous falls, though, can happen 
from relatively low heights or even on 
level ground. 

It is easy to be careless, to overlook 
hazards, and to trip and fall, simply 
because we think danger only is relative 


THE TWO WAY HANDHELDS 
THAT CAN HANDLE EVERYTHING 
EVEN LAYING DOWN 


Whether its the harshest winter, 

a burning summer or a 24 hour day, 
the handheld portables from 
Tait Electronics keep coming 
back for more. 

Customer designed con- 
ventional circuitry trims 

the cost, but not the 

reliability. With a complete 
range of accessories available 
these units are suitable for 
any application. 


be just as painful as injury caused by 
falling from a roof. Be aware of poten- 
tial danger areas—ladders, stairs, 
uneven ground—yet remember, any 
area may be hazardous if you are 
careless or preoccupied, or if you can- 
not see where you are going. 

Look around your radio shop and 
communications sites. Find and fix 
broken ladder rungs, poorly lit stairways 
and other hazards that may cause a fall. 

But no matter how safe we make the 
workplace, we all must be alert and 
keep our balance. Let us remember to 
watch our step. EE 


[] Technician workshops, registra- 
tlon and fees associated with the 
NABER annual meeting—ask for ‘ad- 
ministrative services.’ 


1 ACT membership—ask for 
‘technician services.’ 


C) Technician certification—ask for 
‘technician services.’ 


Tait Electronics U.S.A. Inc. 


9434 Old Katy Road, Suite 110, 
Houston Texas 77055, USA. Phone (1) (713) 964-8684. 
Outside Texas 800 222-1255, Fax (1) (713) 468-6944, 
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Data communications company promotes 900MHz SMR waivers 


American Mobile Data Communica- 
tions (AMDC), an offshoot of Ram 
Broadcasting, continues to pursue FCC 
rule waivers to permit construction of 
a nationwide 900MHz mobile data com- 
munications system in the specialized 
mobile radio (SMR) service. 

AMDC seeks a lot of relief: 

® five years for construction. 

® permission to build multiple base 
stations within a designated filing area. 

® permission to authorize other 
licensees with which it may sign 
agreements to build multiple stations. 

* an interim stay of construction 
deadlines for certain other licensees. 

The waivers are intended to give 
AMDC time and flexibility, otherwise 
unavailable under current rules, to build 
its network. 

As the waiver consideration process 
moved into the reply comment period, 
AMDC responded to comments filed 
with the FCC in the proceeding: 

© McCaw Cellular—A cellular serv- 
ice provider, McCaw claims no public 


need for the service AMDC proposes 
has been demonstrated. AMDC 
countered with market research con- 
ducted by Arthur D. Little. 

© Providence Journal Telecommuni- 
cations—As another cellular service 
provider, Providence wrote the FCC 
that a rulemaking proceeding, instead of 
a waiver, would be more a appropriate 
forum for AMDC’s request. AMDC 
countered by citing waivers granted to 
IBM, the American Association of 
Railroads and San Bernardino County 
in California as precedents. 

® Cellular Telecommunications In- 
dustry Association—A trade association 
of cellular carriers, CTIA asserts that 
specialized mobile radio service oper- 
ators should offer only dispatch service 
to protect their status as private carriers. 
AMDC countered by citing the defini- 
tion for common carriage, the resale of 
telephone service. 

¢ National Satellite Paging—The 
paging company contends in its com- 
ments that a rulemaking proceeding 


would be the proper procedure under 
which to consider AMDC’s request. 
AMDC countered by citing NSP’s own 
waiver that permits it to offer local pag- 
ing services. In the NSP proceeding, the 
FCC rejected arguments that a rulemak- 
ing, instead of a waiver proceeding, 
would be appropriate. 

® American SMR Network Associa- 
tion—A trade association of SMR 
system operators, ASNA opposes grant- 
ing AMDC five years to build its net- 
work. Outside the 15 largest markets, 
ASNA’s comment reads, 900MHz SMR 
spectrum shortages are not expected. 

* National Association of Business 
and Educational Radio—A_ trade 
association with a division that 
represents SMR _ system _ operators, 
NABER is willing to consider whether 
a three-year construction period is 
reasonable, but opposes the five-year 
period. Its willingness to consider an ex- 
tended construction period depends on 
whether equipment would be available 
to AMDC. 


OMNIDIRECTIONAL BASE 
STATION ANTENNAS. 
The MBX-150 and MBX-450 offer rugged con- 


struction, made of bright-dipped heat treated 
6061-T-6 aluminum, 


This uncompromising 4.5db design incorporates 

three half wave sections with a highly efficient 

phasing stub to give a very low angle of radiation. 

Easy Assembly: Can be assembled and tuned in 
10 minutes. 


¢ All stainless steel hardware. Will Not Rust! 


¢ Tunable base match on high band model assure 
super low VSWR for maximum power transfer. 

UHF models require no base tuning due to the 
wide band matching. 


MBX-150 4.5db 144-174 MHz 57.00 
MBS-150 3 db 144-174 MHz 40.50 
MBX-450 4.5db 450-470 MHz 43,50 
MBS-450 3 db 450-470 MHz 32.50 


Other frequency models available. 


Max-Range 


(Gapex: BATTERY ANALYZER 


AND REJUVENATOR 


C8000 SERIES 


Battery Maintenance 
taken a step further 


* Analyzes up to 1600 batteries per month 


For Free catalog and price list call: 


800/323-9122 


2495 Pan Am Boulevard 
Elk Grove, IL 60007 
Local: (312) 595-3933 
FAX: 312-595-3951 
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= Easy operation, just select program and insert battery 

» Extends battery life; identifies and corrects battery deficiencies 
= Verifies battery condition to support warranty claims 

« Prints battery !abels or summary report with printer options 

* Minimizes down time; reduces maintenance costs 

® Maintains high level of confidence in rechargeable batteries 


CADEX ELECTRONICS INC. 


Specializing in Battery Maintenance Systems 


7418 Sixth St. Burnaby, B.C. V3N 3L6 
Tel: (604) 522-8046 Fax (604) 522-1867 
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Trunking standard proceeding draws additional comments 


As the public safety trunked radio 
equipment technical standards pro- 
ceeding the FCC initiated with a Notice 
of Inquiry moved into the reply com- 
ment period, users and manufacturers 
stated their viewpoints: 

® North American Philips—The U.S. 
affiliate of a trunking equipment 
manufacturing unit, Philips Radio Com- 


picks a current manufacturer's protocol 
to be the standard, royalty fees charged 
to license it to others would affect their 
competitiveness. 

© Los Angeles County—The county 
asked the FCC to terminate the pro- 
ceeding because, in its vicw, a standard 
could not be promulgated, adopted and 
executed in less than five years. 


Adding conventional channels 
to trunked systems approved 


In the name of spectrum efficiency, 
the FCC has waived its rules on a case- 
by-case basis to allow 800MHz conven- 
tional channels to be added to trunked 
systems. Some of the recent waiver 
grants have gone to Motorola, WLAK 
Electronics Service and B & L 
Communications. 


a2 


munications Systems of Cambridge, 
England, Philips’ comment states that 
licensing delays are “not necessary con- 
sequences of moving forward with stan- 
dards.” 

® General Electric—The manufac- 
turer’s mobile communications division 
proposed its own trunking protocol as 
a standard. 

GE’s filing reads that a standard 
would foster a wider choice for users, 
who could select different manufac- 
turers’ radios for different features, yet 
use them on the same system. 

e E. F Johnson—Although not favor- 
ing the adoption of a standard, the 
manufacturer wrote that if the FCC 


IF YOU WORK ON SYSTEMS WITH 
PHONE LINES YOU NEED A LINEMAN™ 


¢ Listen to the line or cable 

* Communicate with the 
dispatcher/remote from the 
base station 

* Measure line levels 

e Measure tone remote control 


MODEL LM-106 tone levels ; 
CARRYING CASE $25.00 ¢ Measure line attenuation 


HELPER INSTRUMENTS COMPANY 


P.O. BOX 3628 INDLALANTIC, FLORIDA 32903 USA 
1] TOMAHAWK DRIVE, INDIAN HARBOUR BEACH, FLORIDA 32937 USA 
FAX: 407/777-1447 800-327-9308 TELEX 362837 (HELPER UD) 
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You Liked the PK-80? You'll Love the PK-90! 


M@ Data rates from 1200 baud, dependent on channel 
bandwidth 

@ Easy datalink trouble shooting with remote control of 
PK-90 by radio 

@ Password access ensures system security 

MSMR operation with trunked radio interface 

B Built-in data encryption for security-sensitive applications 

m@ Easy operation using user-programmable macro keys 

M@ Host computer control language 

M12 VDC power allows portable or mobile operation 

@ Easy connection to your computer and radio 

@ 2400 baud and — 40 degree C options 


Add the Finishing Touch... 


You Already Own 75% of a Packet Radio Station! 


Add a PK-90 Packet Radio Controller and Send 
Any Text or Data, Error-Free, to a Remote 
Screen, Disk, or Printer. 


The PK-90 replaces the PK-80 Packet Radio Controller and brings 
you the above features NEW TO PACKET. Applications range 
from remoting a computer terminal through a radio link to 
control of distant equipment using the PK-90 with inexpensive 
SCADA controllers. You can coexist on a simplex channel with 
other voice or data users, Data is error-free, and the untrained 
user can learn station operation quickly. A station can cost less 
than $1000. JUST CALL AND ASK!! 


Ask about the PK-232 and PM-1 for SSB data transmission. 


Your imagination is the only limit. Call John Gates, or circle 
the reader service number, DEALER INQUIRIES INVITED. 


Advanced Electronic Applications Inc. 

P.O. Box C-2160, Lynnwood, WA 98036 

(206) 775-7373 Telex: 6972496 AEA 7 4— aN 
INTL UW Fax: (206) 775-2340 
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COMMUNICATIONS 
3512 CAVALIER DRIVE 
FORT WAYNE, IM 46808 


N ew products 


Readers’ choice 


Of all the new products and services 
covered in the June 1988 issue of MRT, 
the ones reprinted here generated the 
most reader requests for additional in- 
formation. If you missed them the first 
time, here is your opportunity to ac- 
quire more information on them: Just 
circle the corresponding Fast Fact 
number on the Fast Fact Card found 
in the back of this issue and mail the 
card to us. 


Radio cases fit 300 different 


Five Star 
DEALER 


PRICES. 


Steel plate lowers profile for mobile antennas 


By upgrading the radiating elements 
of its low-profile mobile Untennas 
from stainless-steel tubing to brushed 
stainless-steel plate, Com-Rad In- 
dustries has reduced the antenna’s 
overall dimensions. Units are available 
for the 27MHz to 85MHz, 1I5MHz to 
170MHz, 210MHz to 240MHz and 
400MHz to 470MHz ranges. A single- 
feedline, dual-channel model for the 


models 


A leather hand-held radio case with 
a quick-release swivel is available from 
A. W. Enterprise. The teardrop 
swivel is made from ABS plastic. It 
permits quick detachment of the radio 
without removing the belt. Alter- 
natively, the radio may be swiveled out 
of the way. 

The case is made with top-grain 


155MHz to 170MHz and 400MHz to 
470MHz bands also is available. The 
directional discontinuity ring radiator 
design fits underneath vehicles for 
surveillance work. (The VHF lowband 
model is a helical antenna.) Mounted 
on top of a vehicle, the antenna’s low 
profile avoids damage caused by struc- 
tures with low clearances. 
Circle (237) on Fast Fact Card 


shoulder cowhide, stainless-steel hard- 
ware and zigzag stitching with nylon 
thread. The case is expected to last at 
least five years when it is used eight 
hours per day, or three years when it 
is used 24 hours per day. Cases are 
available to fit more than 300 different 
hand-held radios and can be ordered 
in custom grains, colors and styles. 
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LOCK UP YOUR CONVERSATIONS 


CONNECT WITH P 
D&L CONNECTIONS 


ttt * D&L CONNECTIONS SELLS 


AND DISTRIBUTES GE 
RADIOS AND ACCESSORIES. 


¢ IN STOCK AT DEALER 


« CALL FOR A COMPLETE 


PRICE LIST. 


1-800-3366-VAL 
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f. 


Gather and store messages the sensible way. Omnicron re- 
corders provide automatic documentation of your important 
conversations—telephone, two-way radio, etc -from $330. 


IN INDIANA 1-800-334-9653 . 


activation 


* Fail safe alarms prevent 
operator error 


* One button instant 
review of messages 


OMNIG 


(FB LEC Ar eae fis 


© 


Ren SHC rN 


Automatic voice 


2 ° 
we, 


XLP-FS2 
DUAL SPEED RECORDER 
WITH TIME TRACK 


Tec 14 
TALKING CLOCKs 
CALENDAR 


.) 


¢ Upto 16 hours of talk time 
ona standard audio 
cassette, with time and 
date on a separate track 


¢ Full line of accessories 
* Easy installation 


1 MECHANICS STREET 

P. O. BOX 623 

PUTNAM, CONNECTICUT 06260-0623 
(203) 928-0377 


RON! 
fale 
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Radio modem sends 
digital data through RF 


The AFSK radio modem from 
Neulink sends digital data through 
radio channels. The transmitted and 
received data must be sent in a serial 
form, either TTL or CMOS with data 
transmission rates of 300 baud or 
1,200 baud. The modem converts that 
data to one of two tones before apply- 
ing the transmitters’ modulation cir- 
cuitry. These tones then are transmit- 
ted by the associated FM transmitter. 
With a 15-pin, D-style connector, the 
modem is compatible with most 
Neulink products. 
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MU 


YOUR SATISFACTION FACTOR WITH 


YOUR Power House for Communications Batteries 
Multiplier Industries Corp. Radio Circle » P.O. Box 630 © Mt. 


Digital scope stores as much as 2K data length 


The 2201 digital storage oscilloscope 
from Tektronix offers 8-bit resolution, 
IMHz storage bandwidth and 2K record 
length. Digital functions include IOMS/s 
sampling rate and pretrigger. Analog 
features include dual channels, 2OMHz 
bandwidth and sensitivity from SmV to 
5V per division. 
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Crimping tools are made of steel 


Model 412 and model 413 crimping 
tools from Telebyte Technology handle 
connectors from RJ-ll to RJ-45. The 
heavy-duty crimp tools feature steel 
construction. Model 412 is used for 
RJ-45, eight-pin modular connectors 
and has cutting and stripping 
capabilities. Model 412 also attaches 
8P8C cable. Mode] 413 also includes 
cutting and stripping and is used for six- 
position modular connectors with two, 
four or six contacts. 
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Kisco, NY 10549 USA * 914-241-9510 © 800-642-2424 (Outside NY State) 
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New products 


2GHz generator retains constant 1Hz resolution 


Model SMH signal generator from 
Rohde & Schwarz spans 100kHz to 
2.08GHz with a constant resolution of 
1Hz. Low distortion AM, FM and PM 
are standard, along with FSK modula- 
tion and phase-continuous digital sweep. 
As many as 50 panel setups can be 
stored and recalled in any sequence. 
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UNQUESTIONABLY, THE 
BEST TONE & VOICE 


PAGER THERE IS. 
LOUDEST. CLEAREST AUDIO 
UNSURPASSED SENSITIVITY 
EXTREMELY RUGGED CASE & CLIP 


I“YEAR WARRANTY (parts & labor) The HotSpot HS-150 digital surface- 
NO BATTERY CHARGING (24-hour- mount device (SMD) preheating system 
tap ioe from Pace Electronics is a_ self- 
MADE IN U.S.A. contained unit that uses a conductive 

Call TOLL-FREE Today heating design in the rework and repair 

of SMDs. The system features a closed- 

(Reach ) 25 loop temperature controller and digital 
INCORPORATED temperature display. An audible and 


visual alarm can be activated when the 
temperature probe reaches a set 
temperature. Circle (417) on Fast Fact Card 


P.O. Box 308, Lexington, NE 68850-0308 


{800) 445-0007 (308) 324-6661 
TWX 910-960-4741 FAX 308-324-4985 
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AUTOMATIC TELEPHONE INTERCONNECTS 


ie ate Se 
DATA SIGNAL, INC. 
teocene aie . ' ATI-300 
e e e e e 


AUTOMATIC TELECHONE INTERCONNECT 


TWO NEW INTERCONNECTS 


ATI-100 ATI-300 
$249-$369 $495-$595 


* Full. Half-Duplex or Simpiex operation ¢ All of the Features of the ATI-100, pilus: ¢ Programmable Voice after Page 

© Electronic voice delay ¢ Local and remotely programmable via DTMF —* Auxiliary Relay for Channel Control 

« Desk or Rack Mount version * 35 programmable ANI's (Local or remote) * Three Programmable Relays for Remote Control 
« */# Connect/Disconnect ¢ Verified Global or ANI Access ¢ Busy Signal Disconnect 

¢ Regenerated Tone or Pulse Dialing * Verified Positive Disconnect * Dial Tone Disconnect 

* Direct Voice Dispatching Toll restriction per user (local or remote) * Telco Go-ahead Tone (Programmable) 
* Selective Calling (DTMF-OTMF) © Two-tone pager * Dip Switch Programmable Timing 

* Mobile Activity and Timeout Timer * Control Station capabilities ¢ Dip Switch Seiectable Features 

* Ringout or Auto Answer on 1-4 rings ¢ DTMF. CTCSS, 2-tone Selective Cail * Simplex Electronic Voice Delay 

* Busy Channel Ringout Inhibit ¢ Mobile-to-mobiie Selective Cail ¢ Half-Duplex Privacy Modes 

* Transorb Lightning Protection © Verified Repeater Access * Busy Lockout 

* Front Panel station LED's © CWID-Local or Remote Programmable * Programmable Secret Access Code 

= COS polarity reversal ¢ Channel Monitor Capabilities ¢ Unique Station Signalling Tone 

© 12 VOC powered « DTMF or Rotary Overdialing * All Features are standard 


DATA 2403 Commerce Lane 


Albany, Georgia 31708 
SIGNAL Telephone: 912-883-4703 


INCORPORATED Toll Free: 800-652-9296 
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SMR Trunking Mobiles. 


eutec’s 800 MHz 

trunking mobile is 

designed to push profits 
to the bottom line of any trunk- 
ing or conventional system. 
“Thru-the-mic” programming, 
and a “no-tune” design, reduce 
the labor that is costly with 
many of its competitors. 


Built For Long Life 
Reliability 


The SM-1020T contains the 
latest in surface mount techno- 
logy and hybrid module 
sophistication. Field tuning and 
aging problems are virtually 
eliminated due to minimized 
tuning components. Adding to 
this the radio’s die-cast housing 
assures long-life reliability. 


WWEUTEC 


MMINEUWUTEC 


A division of Celltranics 


Flexible Cloning Options 
Cloning may be accomplished 
with either a cloning cable be- 
tween two radios, or with an 
optional handheld memory 
unit for cloning or re- 
programming. This transport 
unit can read or write data 
without radio removal from 
the vehicle. This feature alone 
saves valuable time and can 
help control system piracy. 
Neutec also offers non-cloning 
versions to meet individual 
customer needs. 


pusY CALL SCAN 


——_ Bn - 
a 


10040 Mesa Rim Road, San Diego, CA 92121 
(619) 587-0656 (800) 446-5778 In CA (800) 424-3399 TLX: 4993539 FAX: 619-587-0049 
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NEUTEC COMMUNICATIONS 


LTR” Trunking 
Compatibility 

The SM-1020T is able to 
operate under full LTR™, or 
optional Americom compatibility 
on trunking systems with up to 
ten systems and ten group ID’s. 
Conventional channels can also 
be programmed in any of the 
ten system positions; with 
optional CTCSS tone signaling. 
Programming Simplicity 
Programming of the radio is 
easily performed on any IBM PC™ 
or compatible computer with 
Neutec’s intelligent software and 
“thru-the-mic” programming 
cable. The inexpensive software 
package offers easy instructions 
and automatic creation of 


customer files. 


urban 


READ DATA SEND DATA 


TO THE 
RADIO 


MTU-80 


MEMORY TRANSPORT UNIT 


LTR ts @ trademark of EF. johnson Company, Inc 


IBM PC is a trademark of International Business Machines 


‘Complete 


Mobile Communications 
_ Distributor 


Communications 
Associates has been'a 
leader in the wholesale 
distribution of mobile 
communications products 
since our founding in 1979 
and today we are one of 
the largest distributors in 
the-country. 


Our pricing ‘is 
competitive and we 
‘offer quantity: discounts 
‘whenever possible. 
i There’ is ‘never a minimum 
i i Heorder: required, Using 
|} ssCommunications Associates 


ZIP SS IPSS LA 


‘means you do not haye'to place a 

‘large order with'a supplier to receive 

favorable pricing. Our objective is to save you 

j//money so that your: business can operate more 
efficiently and profitably. 


\\ 


WN Gommunications 
ow ww - XW Associates Ine. 


P.O..Box 2399 305 North Republic Avenue Joliet, IL 60434-2399 
(815) 744-6444 US (800) 435-9313: IL, (800) 892-1611 
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New products 


Cases feature metal 
quick-release swivel 


Hand-held radio cases from A. W. 
Enterprise feature rust-proof metal 
quick-release swivel. The swivel has a 
tear drop design for easy detachability. 
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UHF mobile boasts 
75W or 40W output 


A UHF remote-mount mobile from 
Kenwood comes in two versions: model 
TK-822R(H) with 75W output and 
model TK-822R with 40W output. The 
mobiles have 32 channels and span 
450MHz to 512MHz. Priority scan and 
channel scan are available. The mobiles 
feature heavy-duty, die-cast construc- 
tion. 
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Trunked system suits 
public works applications 

The Sharenct 800MHz trunked com- 
munications system from Motorola uses 
an existing network of Motorola SMR 
systems to provide public works agen- 
cies with clear channel access, emergen- 
cy call management and display of unit 
IDs. The system can overlay subsystem 
capabilities such as automatic vehicle 
location, secure voice protection, alarm 
and paging control, and paging and data 
communications. 
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Belt-pack radio system offers hands-free use 


The Belt-Pak radio system from Ear- 
mark combines a transmitter and 
receiver in one package, enabling 
hands-free operation. The pack operates 
with alkaline batteries of the company's 
rechargeable power system. Two types 
of antennas are offered for the unit, and 
a variety of headphones and mics, as 
well. 
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Paging software line accesses six systems 


Three versions of the PcPage software 
from Metriplex are available in an ex- 
panded form. The PcPage software’s ex- 
panded features include automatic ac- 
cess tO aS many as six paging systems 
by selecting the name of the person to 
be contacted. National and local paging 
services may be intermixed in the same 
user database. Separate log files are 
available for each paging service. The 


McPage software features a Macintosh 
user interface. The PePAge Pro software 
provides automatic routing to 50 pag- 
ing systems and supports an expanded 
number of users and groups limited only 
by the memory of the host computer. 
PcPage Pro has a support program, 
PcPage Report, that generates usage data 
by user, paging system or time period. 
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AUTOMATIC 
RADIO STATION 
CW IDENTIFIER 


MODEL 813A 


MULTI-MODE OPERATION 
CHANNEL IN-USE INHIBIT 
REPLACEABLE CALLSIGN 
MINIATURE SIZE 1” x 4” 

ONE YEAR WARRANTY 


$79.95* 


“Plus Shipping, Handling & CA. Sales Tax 


Securitron Co. 


PO Box 32145 San Jose, Ca, 95152 
Phone (408) 263-6434 
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THE AFFORDABLE | 


PORTABLE 


w 
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Apes wit ey 
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“Communicator” 
One Hard Working Radio! 
SS —,,, 


ii. 

NZ 
T-Berry 
T-Berry Electronics Corporation 
15 Technology Drive 
Noblesville, Indiana 46060 


800-648-8683 
In Indiana 317-849-8683 
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Over 
Hill, 
Over 
Dale 


With Signals 
ou'll never 
ail! 

The glass-mounted 800/ 

900MHz antenna’s time 

has come and gone. 


Why? Rural cellular and 
SMR service! 


Yesterday's metropolitan 
cellular and SMR users 
were not too concerned 
about antenna efficiency. 
But once they started 
roaming around the coun- 
tryside the ball game 
sure changed! 


Today, they need antennas 
that will reach out to 
distant machines and 
provide the expected 
results. 


Service providers agree 
that permanent-mount 
antennas give better 
performance. Antennas 
like the Signals SNB808. 
This black teflon-coated 
model covers the entire 
806-960MHz range with 
the high efficiency that 
today's users need! 


Antenna type is the most 
important choice that your 
customers will make. Do 
them a favor and recom- 
mend a Signals antenna! 


1-800-258-3860 


@uushcraft 


CORPORATION 


48 Perimeter Road, 
Manchester, NH 03108 USA 


603-627-7877 Telex 4949472 
Fax 603-627-1764 
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_ HAND-HELD 
| OR MOBILE, 
VHF OR UHF— 
MAKE IT A MA 


With a ‘Macon, you can expect 
optimum perfor “ : 


surprisec 1s 4 the 
low DY ice. 


HAND-HELD PORTABLES 

rese 5-watt/4-channel two-way portables 

are compact” and lightweight, yet built tough enough 

to perform under rigorous conditions... year after year. 
Inside, there’s advanced micro-circuitry on a durable FR-4 
_ glass epoxy board. On the outside, there’s a rugged, heat- 
resistant Noryl-190® case with a die-cast aluminum control 
deck, machined aluminum control knobs, and a metal BNC 
connector. (“HD” models, with a die-cast aluminum 

“H"' frame, meet several criteria of MIL-SPEC 810D 

and offer an INTRINSICALLY SAFE option for many 

levels of hazardous conditions.) 

Add to this a complete list of available 
accessories and tone signaling 
options, and it’s easy to see 

why Maxon portables 

are preferred 

around the 

world, 


MOBII 
Maxon’s 30. 
watt/4-channel 
mobile transceivers, 
with their rugged stee’ 
cabinetry, are only 194” hig 
allowing easier installations, even’ 
in smaller vehicles. The faceplate, 
microphone and optional auxiliary speaker 
are all made of tough, heat-resistant Noryl-190® 
Plus, all controls feature bright LED indicators 
and are recessed for protection. 
Inside, solid state switching and advanced broad band 
strip technology assure you of spectral 
purity and frequency stability. 
There’s also a wide array of 
available accessories and 
tone signaling options. 
That's the Maxon lineup... 
superior 4-channel radios, 
built to provide top 
performance for the 
long haul...and that’s 
why vour next order 
should read, “Make it a Maxon?’ 


NWA a mMaxori 


Kansas Ch, MO 64153 « ig) 1891-6320 ELECTRON ics 


Noryi-190* isa reyistered tradename of General Electric © 1YS8 Maxon Electronics 
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New products 


Digitally trunked system 
covers 900MHz frequencies 


Digital trunking in the recently 
allocated 900MHz spectrum is possible 
with General Electric’s GE-NET 900 
communications system. The trunked 
system offers immediate and automatic 
channel access, privacy, call queuing, 
non-stop trunking, and individual and 
group ID assignments with multiple 
level addressing. The modular system 
allows customization and expansion. 

Circle (346) on Fast Fact Card 


3W cellular mobile 
features 832 channels 


The Radiant 832XL from Antel Cor- 
poration offers 832 duplex channels and 
3W. Features include hands-free opera- 
tion, speed dialing, call processing, 
scratchpad memory, DTMF, and 
automatic and last-number redial. A 
programmable lock, call timer, call in 
absence indicator and volume controls 
are included on the unit. 

Circle (433) on Fast Fact Card 


Portable scope contains 
built-in counter-timer 


The 2247A portable oscilloscope 
from Tektronix features a counter- 
timer, automatic rise-fall time and prop- 
agation delay measurements and other 
measurements. The l00MHz, four- 
channel oscilloscope provides auto 
setup, on-screen cursors and a many as 
20 preprogrammed measurements. 
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Protector safeguards 
120Vac power lines to 15A 


An in-line power line protector from 
PolyPhaser Corporation protects 
120Vac lines to I5A. The protector has 
EMI-RFI filtering, which endures 
20kA. The unit works in two stages for 
protection. 

Circle (248) on Fast Fact Card 


Paging encoder offers 
talk-back capability 


The H-2110 paging encoder from 
Hyperdyne, when used in conjunction 
with the company’s  F-2100 
radiotelephone interface, enables two- 
tone sequential and DTMF paging for- 
mats. The paging encoder offers true 
DTMF regeneration and DIMF conver- 
sion to two-tone sequential. The DTMF 
regeneration function stores and 
regenerates as many as 32 digits. The 
unit can handle talk-back paging within 
the system. 

Circle (432} on Fast Fact Card 


Control system monitors 
as many as 64 stations 

The series 422 alarm and control 
system from Raven Electronics pro- 
vides as many as 4,096 alarms and 2,016 
control points per master station. As 
many as 64 remote stations may be used 
with each master station. Monitoring 
and control functions are programmable 
at the console. The polled system can 
communicate with an analog or digital 
transmission facility. 
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Decoder-controller 
provides low current drain 

Model 2204 controller and DIMF 
decoder from Lucas Ledex features low 
current drain, LED display with power- 
saver switch and wrong character reset 
or digit counting. It allows selective ac- 
tivation of 12 relays in a variety of 
operating modes; momentary, latch and 
no-two operate. The unit is for DIMF 
remote control. 

Circle (243) on Fast Fact Card 


Advanced Bird 
Model 43P Wattmeter 


MEASURES PEAK POWER OF 


SSB AND OTHER AM SIGNALS 
The new Bird Model 43P Wattmeter — simi- 
lar to our standard Model 43 Wattmeter — 
has the added capability of measuring 
audio peak power of single sideband and 
other AM modulated signals. 

The Model 43P includes a peak measur- 
ing circuit board which mounts into the 
back of the Model 43 


stand the test of 
time. It’s time to 
call and order! 


1-800-258-3860 
Or through your 
favorite distributor. 


housing, enabling you to 

measure peak power to 
an 8% F.S. accuracy, without affecting cw 
operation or accuracy. (Owners of the stand- 
ard Model 43 can modify their own units with 
retrofit kit Model 4300-400.) 


Contact your Bird distributor or the factory 


for details. 


==) 30303 Aurora Rd., Cleveland (Solon), Ohio 44139 — 2794 
216-248-1200 TLX: 706898 Bird Elec UD FAX: 216-248-5426 
WESTEAN REGION OFFICE 
Bird Electrame Corp 
621 Ojai Ave _ Suite F. PO Box 28 Oja:,CA 93023 805-646-7255 


Electronic Corporation 
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CORPORATION 


hester, NH03108 603-627-7877 
13627-1764 TLX 4949472 


Circle (66) on Fast Fact Card 
February 1989 Mobile Radio Technology 71 


New products 


VHF lowband transmitters 
feature adjustable output 
The MBT-210 digital soldering and Three analog-digital VHF lowband 
desoldering station from Pace Elec- transmitters from Quintron have 
tronics uses an electronic load-sensitive continuous-duty rating and include a 
temperature controller that sustains built-in high-stability oscillator. The 
operating tip temperature without loss, _ units feature four channels and modular 
Tip temperature is settable within 1°. construction. The transmitters are 
Circle (418) on Fast Fact Card designed to exacting simulcast specifica- 


Digital soldering station uses temperature controller 


407/777-1440 800/327-9308 
FAX: 407/777-1447 
TELEX: 362837 (Helper UD) 


We did it! The Model NC-105 
Digital Coded Squelch Encoder/ 
Decoder. Designed specifically 
for squelch control applications 
and compatible with both 
Motorola's DPL and General 
Electric’s DCG systems. 

The NC-105 features SMT, 
micro processor circuitry, over 
150 field programmable codes, 
and NorComm’s assurance of 
technical assistance on most 


20kHz to 1.5GHz 

300 Microvolts to 100V 
Circult Loading<2 pF 
$750 complete w/probe 


HELPER INSTRUMENTS COMPANY 


P.O. Box 3628 
Indialantic, Florida 32903 USA 


applications. 

Imagine all that power packed 
into a mini 1.25"W x 1.60”L x 
.25"H package. Complete with 
the superb quality NorComm is 
renowned for. 

Through a bit of wizardry on 
our part, we’re introducing It ata 
price that can’t be beat. As low 
as $76.45 (dealer net). Some may 
call. it magic. We call it the 
NorComm Model NC-105. 


TONE SIGNALLING PRODUCTS 


TOLL FREE SALES 800-874-8663 / In California Call (916) 477-8400 / FAX (916) 477-8403 
12438 Loma Rica Drive “A” / Grass Valley, CA 95945 
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tions. Model QT-7095 operates on ISOW 
to 350W adjustable output. Model 


QT-6085 and model QT-4085 offer 25W 
to LOW and 12W to 25W adjustable out- 
put power respectively. 
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Lowband VHF mobile 
offers 60W output 


The TK-622R VHF lowband remote- 
mount mobile from Kenwood offers 32 
semi-duplex channels and 60W output. 
Priority scan and channel scan are 
available. Other features include LED 
display; noise blanker switch; heavy- 
duty, die-cast construction; and rugged 
mic. It comes with a heavy-duty exter- 
nal speaker and mic. 

Circle (410) on Fast Fact Card 


Grounding kits fit 
equipment shelters 

The Helo grounding kits from Light- 
ning Prevention Systems fit buildings 
and enclosures of 4 x 4 feet through 20 
x 20 feet and larger. The kits include 
ground rods, cables, clamps, hardware 
and mounting plates. They can be added 
to existing ground systems. 

Circle (231) on Fast Fact Card 
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Custom van shelving 
supports RF communications 


Prepackaged and custom modular van 
shelving from H&H Equipment Com- 
pany is suitable for radio communica- 
tions service vehicles. The shelving 
keeps equipment organized with various 
components available, including drawer, 
bin, cabinet, rack, shelving and tray 
configurations. The units are designed 
to fit most vans and can be arranged in- 
to a variety of service modules, 
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Signal intensifier pre-amplifiers 


cover MF to UHF range 


The RFP-40 line of signal intensifier 
receiver pre-amplifiers from Electron 
Processing spans MF to UHF frequen- 
cies, The units provide 15dB gain from 
IMHz to 1,300MHz. Models in the line 
are available with choice of BNC, UHF 
or F connectors and choice of 0Vac or 
12Vdc. The pre-amplifiers have light- 
ning and static protection. 
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Digital numeric pager 
offers 8 access addresses 
The SP200 digital numeric pager 
from SilCom Communications shows 
as many as ll digits on an LCD. It 
features priority alert, memory 
reminder, as many as eight different ac- 
cess addresses in two groups and 
400-digit memory. An optical program- 
ming link stores the unit’s cap codes and 
optional features in EEPROM. The link 
allows operational features to be altered. 
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Scanning receiver covers public service bands 


The AR880 hand-held scanner from 
Ace Communications covers public 
service bands and the new services 
available above 800MHz in 12.5kHz and 
25kHz increments. The 20-channel unit 
weighs 12 ounces and comes with two 
antennas and a belt clip. 

Circle (225) on Fast Fact Card 
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C.I.A. 


Custom Interface Accessories 
Means Excellence In Custom Electronics 


C.I.A. HAS LED THE WAYIN THE 
TRANSPORTABLE EVOLUTION! 


1st Generation - Basic Bags With Batteries 


2nd Generation - We Introduced DC Fast Charging 
(C.1.A. now supplies to other vendors) 


3rd Generation - Included Vacuum molded housings 
(C.I.A. now supplies to other vendors) 


NOW YOU CAN BUY THE 4th GENERATION 


Si DIRECT FROM C.1A.! SWhin, 
WRE=  THEVERSAPACKS == fy), = 
AiAynness ARE HERE! (ying 
SWGkE = V2 The Price, > Snansyns 

Kise” = Weight and Size = gi, = 

Si JANES You'd Expect! TA 


*SPECIAL* 
NEC VERSAPAK MOUNTS IN CAR MOUNT-TR NEVER LEAVES BAG 
MITSU VERSAPAK ¢ LUXURIOUS SHOULDER BAG 
® FULL 3 WATTS PORTABLE ® FAST CHARGING 


STOCK-TRANSPORTABLE USES 1.9 BATTERY + 


GE SEPARATE FAST CHARGER - OR CHOOSE FROM: MESA 
NEC * 1.9 amp power pouch ¢ A.C. slow charger 3 re 
AUDIOVOX | # 1.9 amp power pouch with @ A.C. fast charger NOKIA 


built-in D.C. fast charger 
* 2.6 amp power pouch 


* D.C. fast charger 


e MINIMIZE YOUR STOCKING COSTS - BE MORE VERSATILE 
© ALL POWER POUCHES ARE INTERCHANGEABLE! 


NOW YOU REALLY CAN SATISFY THE CUSTOMERS’ NEEDS! 


*The phones’ car kits are not used — more dealer profits for you! 


* Special — order up to 15 test units at the 50+ price * 
(Mobilizer fast chargers available for most factory transportables) 


JOIN THE ANTENNA REVOLUTION 


Many of the telephone companies have done serious and 
lengthy testing on the new C.E.S. high performance 3dB 
glass mount antenna. The test results are so overwhelming 
and the price so spectacular that it has become the fastest 
growing antenna of its kind on the market today. 


if you've tested it — we thank you for your support. 
If you haven't — do so immediately! j 
* Special — up to 50 test units at the 500 unit price * ~© 


242 
C.I.A. ¢ 2499 Lincoln « Marina del Rey « (213) 623-4CIA 
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New products 


Phone interconnect board 
is for use with repeater 

The OB-3100 telephone interconnect 
board and software, when added to a 
CSI-32 Plus repeater tone panel, pro- 
vides a fully integrated repeater tone 
panel and telephone interconnect, The 
Fone panel allows telephone intercon- 
nect to shared repeaters operating on 
busy channels. Available from CSI, the 
interconnect board and Fone panel 
system features include real-time clock, 
mobile activity timer, priority intercon- 
nect override, public or private mode 
selection, tone or pulse dialing and 
telephone access scheduling. 
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Remote station packages 
power as many as 5 cards 

Models 2504, 2504A and 2504B 
remote station packages from Lucas 
Ledex provide power for as many as five 
of the company’s series 200 type cards. 
With the cards, status and alarm 
monitoring systems, analog telemetry or 
remote control systems may be 
specified. Models 2504 and 2504A are 
available with radio modules. 
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Desktop repeater boasts 

adjustable power output 
The TKR-830 synthesized desktop 
repeater from Kenwood offers 2W to 
20W (dealer adjustable) with one chan- 
nel. A built-in tone unit provides as 
many as eight different tones, including 
field-programmable multitone QT, 
digital QT and multisignaling unit. The 
unit covers 450MHz to 470MHz range. 
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Delay off-timer 
for mobiles is offered 


The DG 105 mobile radio delay off- 
timer from AAA Communication 
Manufacturers eliminates battery 
failure caused by neglecting to turn 
mobiles off. The device provides three 
to five hours’ delay before equipment 
automatically turns off. The unit allows 
radio equipment to operate with the ig- 
nition switch off and with the keys 
removed. 
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(> GENERAL i ttit«é*é ERAL 
COMMUNICATIONS, INC. 
(AUTHORIZED DEALER) 
@ GE Mobile Communications 


8 


“I'm tough to satisfy. 
¢ Complete customer satisfaction or we Only GE gave me 


( é ct ys 
will replace your radio or refund your satisfaction— wis oh wh 
a | u - NW 
money — guaranteed! guara nteed! sXe 
* General Communications has the ema at apig i ae 
largest inventory of General Electric radio met my expectations. If | had a problem, he said 
radios and will guarantee the lowest hed replace the radio, or give me my money back. 
prices! Now that's what | call a good deal” 
Satisfaction Guaranteed. Now the 
j highest quality two-way radios are 
* Before you buy from just anybody, buy backed by the strongest 
where you can depend on quality customer assurance 
sales and service! Program. 
SU PPLI E R GSE Mobile Communications | vis 


MPI — PLS — MPD — MLS 
PSX200 — PHOENIX — RANGR — DELIA — MVS 
MCS — MASTR Il — TPX — TMX — CF38000XR 


CALL TODAY FOR IMMEDIATE SHIPMENT! 


1-800-356-3200 


= @ 5157 ANTON DR. MADISON, WI 53749 
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New products 


Messaging terminal allows processing, memory expansion 


The modular voice processing system 
(MVP) from BBL Industries suits 
cellular, RBOC and large service bureau 
markets. It has digital signaling 
technology and allows for a flexible ar- 
ray of trunks, storage, processing and 
memory expansion. It supports as many 


as 25,000 subscribers with 128 ports and 

960 hours of storage. The termina] has 

redundant processors, databases, 

prompts, mailbox greetings and voice 

messages, remote diagnostics and 

prompt backup to streamer tape. 
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ELECTRONIC DESIGNS AND CONSULTING SERVICES 
FOR THE TWO-WAY COMMUNICATIONS INDUSTRY 
22402 N 191h Avenue - Phoenix, évlzona 85027 

Tal: 602-581-2675 - Fax: 602-582-9499 . Tix B5D 287 6957 


seems THE R. F. ISOLATOR ***#**# 


Call. write, fax or telex far aur free technical bulletin: "The Care and Feeding of the RF Isolator" 
by Willlam F. Lleske Sr 
Presicemt. EMR Corp , 
the author of "Intermod Control" 
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TONE FINDER 
MODEL TF-1 


READS CTCSS TONES OFF THE AIR INSTANTLY 
ON ANY RF CHANNEL FROM 30MHz to 512 MHz. 


$385 " 00 FOB - BATESBURG. SC 


WE ACCEPT VISA, MASTERCARD & AMERICAN EXPRESS 

AIE CORPORATION 

P.O. BOX 70, BATESBURG, SOUTH CAROLINA 29006 (803) 532-9256 
Circle (73) on Fast Fact Card 
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Digital multimeters measure 
as much as 20A current 


Model 2833 


Two bench-style digital multimeters 
from B&K Precision, a division of 
Maxtec International, feature high- 
energy fusing and reverse-polarity pro- 
tection. Model 2833 has a DCV ac- 
curacy of 0.05% and is a 4 1/2-digit 
RMS meter. Model 2832, a 3 1/2-digit 
multimeter and capacitance meter, of- 
fers DCV accuracy of 0.5%. Both units 
measure current to 20A and come with 
test leads, ac adapter, schematic 
diagrams and parts list. 
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Coaxial cable features 
tubular center conductor 


The HCC 7/8-inch Flexwell, air 


dielectric 50Q2 coaxial cable from 
Cablewave Systems has a tubular center 
conductor. Its flexible transmission line 
has a high velocity of propagation and 
low attenuation. It accommodates 
medium-power applications at frequen- 
cies as high as 5GHz. 
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Radio modules link 
sub-SCADA systems 


The series 2700 radio modules from 
Lucas Ledex link its sub-SCADA 
systems. Used in model 2504 remote 
station packages, the unit allows system 
configuration in indoor and outdoor 
enclosures complete with battery 
backup, charger, solar panel and func- 
tion cards, UHF and VHF modules are 
available with transceiver, transmitter 
and receiver. Output is as much as 5A, 
12Vde operation. 
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Power sensor enables 
measurement accuracy 


Model 6923 high-sensitivity power 
sensor from Marconi Instruments 
covers IOMHz to 26.5GHz and is for use 
with models 6950, 6960 and 6960A 
power meters. 

Circle (338) on Fast Fact Card 


Radio analyzer includes 
storage scope, AF filters 


The radiocommunication analyzer 
CMTA from Rohde & Schwarz in- 
cludes standard measuring capabilities 
and special instruments such as RF, AF 
and SSB spectrum analyzer, storage 
oscilloscope; adjustable AF filters; con- 
tinuously tunable distortion meter; and 
system simulators for the main cellular 
radio networks. 
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D-size lithium battery delivers medium-rate current 


The TP 5830 D-size lithium battery 
from Tadiran Electronic Industries 
has a shelf life of 10 years and delivers 
medium-rate current. The 3.6V super 
high-energy density battery works in 
temperatures of —67° to +150°F. The 
battery has been submitted for UL 
testing and certification. Capacity is 
rated at I4Ah. 
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At last - for mobiles AND PORTABLES - 
a super reliable end-to-end ANI system. 


This qreat system gets it all together with the $1515 AN) Encoder for porabies 

Encoder for mobiles and the Al458 Ideritiy display base anit The Al458 queues 

calls has atimexdate clock display RS2 32 output for printer or compiler disc 
tone ANT aves dramatic improvement in EFFICIENCY SECURITY ar 

types ind sizes of mobile racko fleets 

@ Slop thenusance callers MH Eliminate lengthy v 

B Certain idenufication of channelusers HE Emergency eid minmproves Aver ely 

@ Analyse utilisatior aging — 

nd Siqrone’s AN mpatibic with virtually all 


AlZ00 ANI 
upta JO 


iCON 


oice Calling PrOCcCdures 


saith data! 


Sijlone ANI has it all togethers an endo t nel package ta give you all you Could ask 
fonnanANisystent 


For complete details of the total ANI solution, contact Sigtone today. 


Sigtone, Inc. specialises in high quality, high performance, tone signalling products for 
radio communication 


Moe No 14-58-2641 5A 
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bt 4 4! Pam ELECTRO-MOUNT 


Designers and Manufacturers 
of Quality Mount Hardware 


800/527-1079 


FAX 713/351-0718 
Houston 351-0700 


ARTICULATING 


Pedestal Mounts 


TOUGH 


Flex Mounts 
We've eliminated the 
“How & Where" 
in mounting almost anything 
Custom Design Welcome!!! 


23902 FM 2978 


Tomball, Texas 77375 
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New products 


Audio interface board for repeaters is offered 


The UAI-10 universal audio interface 
board from Creative Control Products 
mixes repeater audio and link audio. 
The unit can mute DTMF tones from 
the repeater transmit audio. Control in- 
puts to the board include COS, DIMF 
mute and an auxiliary output from the 
controller for the link mute function. 
Audio outputs include the repeater, link 
and a DTMF output. 
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DTMF mic fits 800MHz mobiles 


A DIMF mic for 800MHz mobiles 
in Midland LMR’s Channel Manage- 
ment System (CMS) high-speed digital 
trunked systems is applicable for trunk- 
mount and under-dash units. Model 
70-2123 features dial-out, half-duplex 
capability to CMS “‘dispatch” mobiles 
in interconnected systems. A six-pin mic 
jack kit is included. 
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NOTICE OF PRODUCT EXCHANGE 


Notice is hereby given that a number of Page-Com RT 15/C radios may have 
been sold which contained used and/or reconditioned parts. If you have pur- 
chased one of these radios, you are entitled to have that radio exchanged, at 
no cost or charge to you, for anew RT 15/C radio. Under the terms of a Court 
Order to which Page-Com has agreed, Page-Com is obligated to replace those 
radios free of charge with new radios, and to pay all associated shipping costs. 

Those radios which may contain used and/or reconditioned components and 
are eligible for exchange are Page-Com RT 15/C radios bearing six digit serial 
numbers beginning with the three digits '‘100"° (for example ‘*100195’'). The 
serial number is located on the label affixed to the back of the radio. 

If you have purchased one of these radios and wish to exchange it, return it 
to Page-Com, Inc. at 10935 Adler Circle, Dallas, Texas 75238, and include an 
invoice showing your shipping charges. Upon receipt of the radio Page-Com 
will promptly ship you a new Ritron RT 15/C radio, free of charge, and will also 
refund your shipping costs. Page-Com's standard 6-month warranty will apply 
to the new radio and will commence on the date of the exchange. 

The events which have necessitated this exchange are not the responsibility 
of the radio manufacturer, Ritron, Inc., of Carmel, Indiana. 

PAGE-COM, INC. 
Dallas, Texas 75238 
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Talk To The Two Old Reliables 


Ted Faust, Commonwealth’s Vice President 
of Sales and Marketing 


lh = 4| COMMUNICATIONS INDUSTRIES, LTD. 


602 Lickinghole Road/P.O. Box 312, Ashland, Virginia 23005 
(804) 798-9128, Fax #(804) 798-5114, (800) 633-8844 
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In The 
Industry 


If you’re interested in purchasing 
paging equipment for your business or 
want to invest in an upgrade, you don’t 
need a sales conversation. You need 
experienced, reliable professionals to 
analyze your business requirements. 
And in your business, you can’t afford 
any down time. You need reliable 
service. 


We hope you'll get good advice. 


We hope you’! talk to the two old 
reliables in the paging industry — 
Ted Faust and the Mark series 

computerized paging terminals at 
Commonwealth Communications. 


Both Ted Faust and Commonwealth 
entered the industry more than a 
quarter century ago. And together 
they’ve helped to shape the future of 
the communication industry. 


Now DOC approved to CSO3 


ROYAL INSURANCE 
PLAN DECLARES 


DIVIDEND. 
AGAIN. 


That’s right. For three years running, Royal’s Business Guard insurance plan 
for Communication Sales and Service has paid off for its participants.* Last. 
year at 15%. 

But this is only one of the advantages of Business Guard. Coverages are 
custom-tailored for your unique exposures. Like special floaters for radio towers, 
transmitter equipment, repeater sites and leased mobile phones and radio 
pagers. You also get collective purchasing power and fast, fair claims service— 
advantages that make Business Guard a wise investment. 

For more information on how you can participate, contact your local inde- 
pendent agent or complete and return the coupon below. And see how Business 
Guard can pay off for you. Again and again. 


Clip and mail to: Royal Insurance, 9300 Arrowpoint Blvd, Charlotte, N.C. 28217, Attn: CMM-CSS, 


Name 


Title : _ 


Firm Name 


Address 


Phone _____ — Insurance Renewal Date 


"Dividends cannot be guaranteed and must be declared by Royal's Board of Directors. 


9°B0, 
haber 
Royal wy Insurance 
ee ee ee 
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New products 


Frequency counters 
cover 3 ranges 


A line of frequency counters from 
Goldstar Precision Company are 
available in three frequency ranges with 
two models in each range. Models 
FC-7011 and FC-7012 span 1Hz to 
100OMHz. Models FC-7051 and FC7052 
cover through 550MHz. Models 
FC-7101 and FC-7102 span through 
IGHz. The counters have eight-digit 
LED displays, high sensitivity and 
measured data hold functions. 
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Portable transceiver 
provides 6W output 


A 6W hand-held transceiver from 
Ace Communications spans 150MHz 
to 174MHz. It offers 0.3nV SINAD sen- 
sitivity and a SMHz, zero degradation 
frequency spread. The unit comes with 
a 450mAh rechargeable battery, ac 
charger-adapter, flexible rubber anten- 
na, belt clip, protective case and a fast- 
slow rate drop charger. The portable in- 
corporates a high-low power switch. 
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Remote channel select fits Johnson system 


The H-2125 remote channel select for 
E. FE Johnson 8600 series trunked 
system allows selection of any group and 
system from any DTMF telephone in 
user’s telephone system. Made by 
Hyperdyne, the unit is used in conjunc- 
tion with the F-2100 radiotelephone in- 


terface unit, and it includes a program- 
mable DTMF decoder to provide direct 
access to the “Ring Rack” feature of the 
F-2100 without requiring the normal 
three keyups. 
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NOISE A ATTEN 


OUR ; 
UATING HEADSET 


High noise can make two-way radio communication difficult, if not impossible. 
Combine your two-way radio with one of our Noise Attenuating Headsets to solve 


this problem. 


David Clark Company Headsets combine maximum hearing protection, with 


comfort and perfect reception. Superior noise-canceling microphones deliver clear 
transmissions at normal voice levels. 


fF 


FEDED. 


Choose between hands- free VOX (voice activated) or Push-To-Talk operation. 


For more information, call or write. 


360 Franklin St., Box 15054, Worcester, MA 01615-0054 » (508) 756-6216 + Telex: 920482 + FAX: (508) 753-5827 


Circle (79) on Fast Fact Card 


February 1989 Mobile Radio Technology 81 


INCREASE 
YOUR 
BOTTOM 
LINE... 
WITHOUR 
PRODUCT 


The CES Winning Lineup 
brings you the right product, 
at the right price with the 
right support. 


From economical simplex single user 
systems to complete terminals with 
billing packages for community 
systems, CES nas the right products to 
enhance your sales and generate 
recurring income Find out how, cail or 
write for Your Free Personal 
Telephone Interconnect Planning 
Guide” an informative book detailing 
the "How To” of radio interconnect 


Communications 
Electronics 
Specialties, Inc. 

931 S, Semoran Blv3., Suite 218 
Winter Park, Florida 32792 


Local: 407) 679-9440 FAX: |407| 679-8110 
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New products 


Base stations, repeaters offer choice of power 


The BaseTech VHF base stations and 
repeaters from Midland LMR include 
selectable switch for direct or repeater 
operation and offer a choice of RF out- 
put: 45W to 70W adjustable, 100W to 
1SOW adjustable and 250W. The units 
operate continuously, 24 hours a day. 
The transmitter adjusts automatically to 
safe power levels during adverse condi- 
tions. As many as four channels are 
standard, and as many as eight channels 
may be added optionally. A 12W audio 
amplifier is standard. 
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Alphanumeric messages carried via phone lines 


The ACR 1001 alpha computer 
remote from Fitzgerald Telecom- 
munications enables alphanumeric pag- 
ing messages to be transmitted over dial- 
up telephones lines. Features include 


time and date stamp, as many as nine- 


programmable messages to precede any 
alpha message, entry of as many as 15 
full messages before dispatching, last- 
message recall and a logging directory. 
The unit has an LCD and standard 
keyboard. It weighs | pound. 
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& 
es 


mobile 
amplifiers 


RACK MOUNTED 
REPEATER AMPLIFIERS 


« 25, 50, 100 or 200 watt output 

* Available with drives from 200 mW to 
50 watts 

* Primary power 13.8V dc or optionally 
90-130V ac, 60 Hz 

* Aligned and tested on your frequencies 
for maximum output and efficiency 


available 


PRODUCTS CORPORATION 


1161 E, Tower Ad., Schaumburg, IL 60173 


Call 1-800-USA-MADE 


(312/885-3296) 
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SL-105 SINADDER™ NOW—WITH 
AUDIO DISTORTION SCALE 


True RMS SINAD & 8 range RMS Voltmeter 


HELPER INSTRUMENTS COMPANY 


SL-105 $395 
CML-1 with C-message 
filter for Cellular $525 


407/777-1440 

800/327-9308 

FAX: 407/777-1447 

TELEX 362837 (HELPER UD) 


PO. BOX 3628 
INDIALANTIC, FLORIDA 32903 USA 
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L iterature 


Buyers’ source book 
helps service professionals 


The Buyers’ Sourcebook from 
Motorola is suited for the service pro- 
fessional] to aid in installation and main- 
tenance of Motorola radios. Information 
is broken out by individual radio models 
and includes accessories, service tools 
and manuals for particular units. The 
book contains five sections; two are 
available now with the remaining three 
to be available in the near future. The 
book covers two-way mobiles and por- 
tables, base stations and cellular 
telephones. 
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Newsletter covers 
cellular topics 

A four-page newsletter, “‘The 
Cellular Spectrum,” from Ora Elec- 
tronics covers cellular technology, facts 
and figures, merchandising tips and pro- 
fitable marketing ideas. 

Circle (421) on Fast Fact Card 


Catalog presents 
cellular mobile antennas 
Antenna Specialists’ 16-page cellu- 
lar telephone and accessories catalog in- 
cludes information on 40 cellular 
mobile antenna models. The catalog 
lists glass-mount, elevated feed, fiber- 
glass marine, low-profile broadband 
quarterwave and cellular portable anten- 


na types. 
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Measuring equipment 
is focus of catalog 

Rohde & Schwarz’s ‘Measuring 
Equipment 1988” catalog includes 
material on spectrum analysis, EMI 
testing, ATE, in-circuit testing, func- 
tional testing and testing the C, 
NMT-450/900 and Radiocom 2000 net- 
works. Software support for the process 
controller, family PCA and test system 
applications are included. An appendix 
deals with related equipment from the 
company’s divisions. 
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Brochure features 
RF, microwave power meters 
A 10-page brochure describes 
features, specifications and accessories 
for Marconi Instruments’ 6950 and 
6960A power meters. Accessories for 
both power meters are listed. Two pages 
describe Marconi’s line of 6910, 6920 
and 6930 series of power sensors. 
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Battery catalog lists ratings 
Replacement nickel-cadmium bat- 
teries for paging, communications, 
public safety and other applications are 
detailed in a new 16-page color catalog 
from JaBro Batteries. The guide lists 
most popular brands and the latest 
models of two-way radios and pagers 
with cross-references for battery selec- 
tion. The catalog includes voltage and 
capacity ratings, dimensions and charge 
rates, heavy-duty gel lead batteries and 
specialty products such as lithium 
memory back-up batteries. 
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(LM 2206 
VHF — $169.00) 


YOU CAN’T BEAT THAT! 


The ALL NEW 1989 Synthezised 
series of Tranceivers covering: 
FM30 — 512 MHz 
VHF AM 108 — 136 MHz 
Portable, Mobile and Base 


(BA 2206 VHF — $189.00) 


Synthex Communications USA 

Sales & Service Office 

3909 SOUTH MARYLAND PARKWAY,#402 
LAS VEGAS, NEVADA 89119 

TEL: (702) 731-1516 

TLX: 180051 LSV, 298767 BIGHQ 


SPECIALIZED TO MANUFACTURE 
PRODUCTS FOR 
THE O.E.M. INDUSTRY 
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Looks can be deceiving, but a bad performance 


will ruin your act. STI-CO antennas offer total 
disguise and great performance. Your life may 
depend on both — why take a chance? 
Call STI-CO, 
The leader in disguised two-way antennas. 


ST:icoO 


36 LETCHWORTH STREET / BUFFALO, NEW YORK 14213 / (716) 881-3287 
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F eedback 


Readers use magazine as product source 


More than 75% of the readers 
responding to the July 1988 “What Do 
You Think?” questionnaire said MRT 
helped them with the purchase of equip- 
ment in the last 12 months. Equipment 
ordered spans all communications 
equipment categories, with the popular 
items including hand-helds, mobiles, 
repeaters, test equipment, phone patch, 
communications equipment for resale, 
radio systems, antennas, combiners- 
multicouplers and _ interconnect 
equipment. 

Readers also commented on how they 
use the magazine. Perhaps some of the 
uses listed here are ones you could 
adopt, as well: 

* To locate distributors of equipment. 
* As a resource manual. 

¢ For technical information, product in- 
formation and product developments. 
¢ To keep abreast of new developments. 
¢ As a technical reference. 

¢ To recommend improvements to our 


CAR BODY ANTENNA 
TUNER (CBAT™) 


MODEL: CBAT™-01 
Patents Pending 


NO VISIBLE ANTENNA — This car is using 
the CBAT™-01 Car Body Antenna Tuner. 


VSWR 1/1, gain unity as in a dipole, 50 W 
Totally concealed within the car 
No unsightly holes to devalue your car 


No deterioration with weather or car wash 
No need to remove the antenna for car wash 
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No visible antenna showing. Your car body is the antenna 
Tunable to a 4 MHz window from 120-175 MHz 


No tip-off to the thief that valuable equipment is inside 


Ideal for police surveillance and unmarked cars 
Another high technology product by MODUBLOX 


Call or Write TODAY 
for Details and Free Brochure 


MODUBLOX & CO., INC. 
2167 CALLE GUAYMAS 
LA JOLLA, CA 92037 
(CA) 800-433-4977 

(US) 800-525-2283 

(619) 456-0016 


radio technical personnel. 

* To keep up with new technology and 
equipment. 

* For purchase, new developments and 
uses of test equipment. 

¢ To keep up with competition. 

* To keep up with current land mobile 
trends. 


Industry developments that re- 
spondents expressed interest in include: 
900MHz SMR data and vehicle loca- 
tion, digital technologies, cellular 
repair, test equipment, unusual system 
licenses, grounding, interaction with 
broadcast transmitters, telemetry and 
improved modulation techniques for 
digital transmission. 

Topics also of interest are dual-band 
radios, remote controls, surface-mount 
devices, trunking, CAD systems, com- 
puters and RF in vehicles, ACSSB and 
vehicle noise reduction. 


Be sure to fill out this 
month’s “What Do You 
Think?” questionnaire on 
page 97 so your responses 
can be included in a future 
“Feedback” column. 


How do you view the PCP murket? 


DON’T GET BENT OUT 
OF SHAPE OVER 
QUARTZ CRYSTALS 


800-327-1282 


P.O. Box 5727, Fort Lauderdale, FL 33310 
. TEL 305-563-1333 * FAX 305-563-1378 
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Casciano Mann 


Eilene Wehr, vice president of Reach Electronics, Lex- 
ington, NE, advances to president. 


Phil Casciano, vice president of Bomar Crystal, Mid- 
dlesex, NJ, leaves Bomar to form a rep firm, PMC 
Associates, Somerset, NJ. 


Enid Mann of the government group of Ray Proof 
Shielding Systems, Norwalk, CT, advances to customer 
service manager for Ray Proof East. 


Garry Laird, southern regional communications account 
manager for Kustom Electronics, Lenexa, KS, advances to 
manager of communications products. John L, Maloun, 
area sales manager for Midland International, Kansas City, 
MO, moves to Kustom as national voice communications 
account manager. 


Changes at Alliance Telecommunications, Dallas, in- 
clude: James F. Jennings Jr., president of Mcadows 
Resources, Albuquerque, NM, the major shareholder of 
Alliance, becomes Alliance chairman. Frederick W. 
DeTurk, chairman of DeTurk, Rich and Company, Stam- 
ford, CT, and director of Alliance since October 1987, ad- 
vances to president of the corporation. William O. Hunt, 
who was chairman of the holding company and president 
of one of its four subsidiaries, Alliance Frequency Manage- 
ment Group, left the company because of philosophical dif- 
ferences at the board level. 

Officers for Alliance Frequency Management Group in- 
clude: Harry Stemple is chairman of the board. Michael 
K. Morin, executive vice president, becomes president. 


Staff changes at Yaesu U.S.A., Cerritos, CA, include: 
Chip Margelli, national sales manager, advances to vice 
president of marketing for commercial and amateur prod- 
ucts. Craig Nichols is named national sales manager for 
commercial and amateur products. 

Three regional sales managers are named: Mike Lysle 
will handle the eastern region; Mike Kerr is responsible 
for the central region; and Mike Henderson will serve the 
western region. 


Janet Vogel, marketing coordinator at Maxon Elec- 
tronics, Kansas City, MO, moves to Tekk, Kansas City, as 
office supervisor. ‘a. 


Servicing the bottom radio? 
No problem. 


StackMaster 


Multiple Unit Mobile Radio Mount 


® Each unitis supported inde- 
pendently and can be re- 
moved or installed without 
dismantling the stack. 


Over-the-seat mounting 
swivels, tilts, or shifts posi- 
tion for best visibility and 
access to controls. 


Solid, heavy-gauge frame 
does not require dash- 
board bracing, preserving 
vehicle resale value. 


STACKMASTER fits any ve- 
hicle or complement of equip- 
ment. Two and 4-unit vari- 
ations are available. Easy in- 
stallation 


Find out more about STACK MASTER today, CALL TOLL 
FREE 1-800-456-6868. 


Gemeer-cornsom 
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* <<a | AFFORDABLE 
VEHICULAR REPEATERS a, 
XTENDA- COMM 
que XTENDA- Comma, 


WHEN YOU NEED PORTABLE COVERAGE: 


——— _sIN BUILDINGS == ON TRUNKED SYSTEMS 


=> ~==ATLONG RANGE == _ IN ROUGH TERRAIN 


VERSATILE - Compatible with most mobiles, including trunked. 


EASY TO INTERFACE - Plug-in and wire-in adapters. 
Step-by-step instructions included. 


RUGGED - 18 ga. steel housing. Foam padded RF section. 


RELIABLE - 3rd generation design. 
One year parts and labor warranty. 


SIMPLE TO USE - Power On/Off. Positive no-vox keying for 
minimal operator training. 


EASY TO SERVICE - Complete service manual included. 


eee XTENDA- Cond] MAKE YOUR PORTABLES 


REALLY WORK! 


SWEET 


Electronics Corp 


P.O. Box 103 
Waterloo, IL 62298 
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618-939-3870 


il 


“ON WINDOW” UHF ANTENNA 


PATENTED 


e UHF (420-520 MHz) 
e 3db gain 
e “On Window” No Hole 


¢ Goes Through Car Wash 
(no removal or adjustment) 


e Whip Only 20” Long 
(trim to exact frequency) 


e Black Chrome Electroplate 
Whip 


¢ Model #OW3-450 Jr. 


3900-B River Road © Schiller Park, |L 60176 @ 312-671-6690 
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(B@)H LEATHER CASES 
FORPORTABLE 4 \. 
GeENVINE .. RADIOS « PAGERS 4]: | | 


| ruyuen — & INSTRUMENTS 


FREE Imprint 

of your trade- 
mark with 

your order of 
29 Cases or & 
more,ina © 
variety of colours 


Protect your investment of a portable 
Radio or Pager for longer and safer life, 
with genuine leather hand crafted cases 
available in various colours and textures 
For added protection, custom logo 
cases with your company trademark 
Cases for most popular models always 
in stock, Most orders shipped same day. 


ELECTRONICS INC. 
2655 Gardner Rd, Broadview, Illinois 60153 
(312) 345-0337 + Toll Free 1-800-336-3115 


s 
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C alendar 


March 

15-18—National Association of Business and Educational 
Radio 1989 Annual Meeting, Fairmont Hotel, New 
Orleans. Contact: 703-739-0300. 


19-22—Energy Telecommunications and Electrical 
Association ’89, Louisiana Superdome and Hyatt Regency 
New Orleans, New Orleans. Contact: 214-578-1900. 


21-23—Associated Public-Safety Communications Of- 
ficers Gulf Coast Regional Conference, Arlington Con- 
vention Center, Arlington, TX. Contact: 817-459-6151. 


29-31—International Mobile Communications Expo, Las 
Vegas Convention Center, Las Vegas, NV. Contact: 
303-220-0600, 


April 

20-22—Associated Public-Safety Communications Of- 
ficers North Central Regional Conference, Woodfield 
Hilton Hotel, Arlington Heights, IL. Contact: 312-774-8568. 


May 

1-3—Vehicular Technology Society of the Institute of 
Electrical and Electronics Engineers Conference, Sir 
Francis Drake Hotel, San Francisco. Contact: Frank That- 
cher, 415-956-6118. 


3-5—Telocator Spring Meeting, Orange County Conven- 
tion Center/Civic Center, Orlando, FL. Contact: 
202-467-4770. 


21-25—Associated Public-Safety Communications Of- 
ficers East Coast Regional Conference, Marriott Hotel, 
Charleston, WV. Contact: 304-768-3732. 


June 


18-21—Utilities Telecommunications Council Annual 
Meeting, Lake Buena Vista Palace, Orlando, FL. Contact: 
301-621-5596, 


July 
17-19—Forestry-Conservation Communications Associa- 
tion, Coeur D'Alene, ID. Contact: 208-765-1811. 


August 


6-10—Associated Public-Safety Communications Officers 
55th Annual National Conference, John Ascuaga'’s Nug- 
get, Sparks, NV. Contact: 800-824-1850. 


27-30—International Association of Fire Chiefs Annual 
Meeting, Indianapolis Convention Center, Indianapolis. 
Contact: 202-833-3420. 


September 


7-9—Land Mobile Expo/East, Orange County Convention 
Center/Civic Center, Orlando, FL. Contact: 303-220-0600. 


or 


New products like... 
The Remote Network Con- 
troller (RNC). The RNC 
supports multiple access to 
the site equipment providing 
an early warning of impen- 
ding system problems. 


The Remote Power 
Monitor. For measuring 
voltage, temperature, RF 
power, switch closures and 
dynamic testing of 


RadioPac II+ from C/MK 
Micro Solutions, used by 
SMRs coast to coast, is 
designed to increase profits 
by maximizing your time 
and effort through system 
management support. 


Even if you are using an 
air-time collection device 
which came with FREE 
software, RadioPac II+ 
should be a part of 


transmitters. 


We pride ourselves in developing reliable, in- 
novative, state-of-the-art equipment for the land 
mobile industry. We specialize in trunk system 


products. 


Trident Micro Systems 


————y 
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lassified 


Advertising rates in Mobile Radio Technology's 
Classiied Section are $54.00 per column inch, per in- 
servon, with frequency ciscounts available There ss a one 
mon mrumum 

Ads larger than one inch are sized in ‘a-inch in- 
crements and billed accordingly, as determined by total 
size of the ad, including ruled borders and rounded up 
to the nearest Ya-inch 

Blind box ads (replies sont 1o MAT lor forwarding) are 
$30.00 and Fast Fact reader service numbers are 
available far $25.00 per service, per insertion, to cover 
processing ang handling cosis 

Optional color. determined by MRT on an issue-by- 
‘sSue basis, 1S available at $150 per insertion 

A prepayment discount of 596 is available for al! 6x or 
larger frequency classified advertisers who prepay their 
tull 12 montn schedule 

No agency discounts are allowed for classilied 
advertising. 

Contact Diane Hite at (303) 762-1249 i Denver to 
place your Classified ad, or send your classilied adver- 
using materials and order to: Mobile Radio Technology, 
Advertsing Deparment, P.O. Box 12901, Overand Park, 
KS 66212 


SERVICE MANAGER 
TECHNICIANS/ 
SALES PEOPLE 


Established E.F. Johnson Dealer looking 
for experienced qualified people. Ex- 


cellent salary and benefits for people who 
meet our standards. Send resume to: 
Western Electronics Company 
Dan Dopita 
604 N. Meadow 
Odessa, TX 79761 


x @m. your Management 


10221 Slater Ave., Suite 103 
Fountain Valley, CA 92708 © (714) 549-5206 


EXPERIENCED 
TECHNICIAN 


Position for talented field/shop tech to 
maintain LTR sites, repair Johnson, 
Uniden Trunked and other LMR equip- 
ment. Must be innovative and experienc- 
ed. Salary DOE and benefits. Resumes 
to: Northwest Instrument, Attn: Tim 
Bird, 2525 West Commodore Way, Seat- 
tle, WA 98199. (206) 284-8080. 


CONTACTLESS DESOLDERING 
AND SOLDERING 
with the Leister Hot-Jet Hot Air Tool 


| 


| 


@ For contactless de-soldering and soldering of 


SMD- and DIP-components in 3-6 seconds. 


Electronic Temperature Adjustment from 20 to 
600°C. Three-way Air Volume Adjustment from 1 


to 30 litres per minute. 


ASK FOR BROCHURE MQ120 
brian r. white co., inc. 

313 HENRY STATION ROAD 

UKIAH, CA 95482 


FARMINGDALE, NJ 07727 


(707) 462-9795 
(201) 938-2700 


DISTRIBUTOR INQUIRIES WELCOMED 
Circle (92) on Fast Fact Card 


IMMEDIATE OPENINGS 
TELXON CORPORATION 


Telxon, the leader in hand-held computer 
industry, has openings for individuals with 
radio communications experience. Seek 
R.F. Engineer, digital data trans, low 
power, UHF, VHF communications. Also, 
with radio communication experience, 
positions exist for Systems Analysts, Pro- 
rammers, Technicians, Senior Sales 
Reps., and Marketing Managers. Salary 
commensurate with experience including 
benefits. Send resume and salary history 
to: Texion Corporation, Dept. RF, 3330 
W. Market Street, Akron, OH 44313. 


EOE 


Pro/FileAssociates 


Professional Placements in Communications 


Successfully placing qualified individuals in 


the rewarding positions they deserve is our 
full-time job. 
All placements are employer paid and applicant information 
is kept strictly confidential. 


Call or write for additional information: 


(602) 292-1088 


5151 N. Oracle Road, Sutie 200 Tucson, AZ 85704 
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Classified 


Help wanted 


3 Regency?Plus 


if your business is selling radios, make sure you have radios 
that sell! Regency Plus! The perfect combination of price, 
performance and features. 


Join the profitable Regency Pius team today. New dealer- 
ships are still available in many areas. Please call for details. 


Regency Land Mobile, Inc. 


7707 Records St. 
Indianapolis, IN 46226 
1-800-821-2900 
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TECHNICIAN/SALESMAN 


For beautiful North Florida area. 15-year 
established GE MR/SS looking for ex- 
perienced, qualified people. Service ex- 
perience needed on GE equipment. 
Salary commensurates with experience. 
Excellent fringe benefits. Send resume to: 


Baker's Electronics and 
Communications, Inc. 
P.O. Box 3179 
Lake City, FL 32056 


EXPERIENCED TECHNICIANS! 


Fleld/shop service technicians needed 
for 40-year-old, 5-site SMR and shared 
repeater service in Odessa, TX. De- 

able, hard-working applicants with 
nowledge of GMarc and other GE 
products preferred. Profit sharing/ex- 
cellent salary. Send resume to: Mike 
Graham, Commercial Radlo Service, 
Inc., P.O. Box 912, Odessa, TX 79760, 
(915) 333-2737. 


GENERAL MANAGER 
Expanding Florida paging company with 
multi-city locations seeking general 
manager for all operations. The ideal 
candidate will have experience in 
marketing, sales management, profit and 
loss responsibilities. Company offers: 
*Excellent Salary 
*Paid Company Benefits 
*Bonus Program 
Please send resumé with salary re- 
quirements to: 

MOBILE RADIO TECHNOLOGY 
Dept. 908 
P.O. Box 12901 
Overland Park, KS 66212 
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COMMUNICATIONS 
FOREMAN 


$29,731 - $40,105 


DUTIES: Supervises and participates in 
the testing, installation and maintenance 
of radio, electronic and digital com- 
munications equipment. 


REQUIRES: High School Grad, GED or 
equivalent supplemented by college 
coursework in electronics and com- 
munications, and 3+ years installation 
and maintenance of radio and com- 
munications systems experience. Ex- 
perience in microwave systems, design, 
coordinating and conducting technical 
training programs and working in a public 
safety capacity is preferred. Associates 
Degree in Electronics is highly desirable. 
Possession of a FCC license or equivalent 
industry certification and a valid Arizona 
(Class 2) operator's license is required by 
hire date. This position opens on Feb. 6, 
1989. 

Apply by February 24, 1989 to: CITY OF 
MESA, Personnel Dept., PO. Box 1466, 
Mesa Public Library Bidg., 64 E. ist 
Street, 2nd Floor, West Entrance, Mesa, 
AZ 85211-1466. 


24-Hour Job Hotline: 
(609) 644-2759 


EOE/AAE 


Make your classified 
ad stand out. 
Use color! 


MANAGEMENT 


American Paging Inc. is one of the 
fastest growing paging companies 
in the United States. We are 
currently seeking general managers 
for city operations. Successful 
candidates will have had prior sales, 
collections and profit and loss 
responsibilities. We offer: 


* excellent salary 
bonus program 
company paid benefits program 
car allowance 


Please send resume with salary 
requirements to: 


Mr. Austin Parchman 
Director of Operations 
American Paging Inc. 
2780 Snelling Ave. N., Ste. 304 
St. Paul, MN 55113 


Equipment wanted 


MOTOROLA 
RADIOS WANTED 


800-231-0103 


WE BUY AND SELL 
Used and Re-Conditioned Cellular Car 
Phones. Contact: Kathy or Mo. Cellular 
Success Systems, a division of Trans- 
Atlantic Auto Imports, Inc. 
(216) 831-9000 


WANTED! 


IMTS or RCC 
Car Phones 


CONTACT: TOM BELISLE 


(805) 251-2244 or 
(800) 423-2565 (outside CA) 


SWANTED$ 


Cash + Shippin ee Pio tly’ 
anole Ree steal 
Bases, Mobiles, Fearless and 
Service Monitors 
“NO JUNK" 
Pulsar || VHF/Bell Phones 
Barnett Electronics 

800-423-3858 

8718 Wiihite Lane * N. Little Rock, AR 72116 


| Exuipment for-sale | 


WE BUY & SELL 


MOTOROLA RADIOS 


¢ Exclusively MOTOROLA. 

¢ All equipment totally reconditioned. 
e if you buy fromus... 
e Every radio bench tested TWICE! 

e P.L. Reeds free with order, if stocked. 
e We sell to dealers at WHOLESALE. 

e References available nationwide. 

© Quality Equipment. . 


= CALIFORNIA RADIO" 


16943 - 6200 ROAD, MONTROSE, COLORADO 81401 
Toll Free order line: 800-231-0103 Customer Service: (303) 249-1414 


B-D CRYSTAL 


Subsidiary of Hy-O International 


H Communication Crystals 
M Pager Crystals 
M@ Channel Elements 

e Recrystalled 

¢ Compensated 

¢ Complete Elements 


48 HR. SERVICE 


AVAILABLE 
(606) 283-5000 
FAX (606) 283-0883 


IT WORKS! 


. NO SURPRISES! 1438 Cox Avenue 


Erlanger, KY 41018 
(Greater Cincinnati Area) 


Precision Q ) Quartz Crystals 
Made To Your Specifications 
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FAX LINE — 1-303-249-4334 WORLDWIDE TELEX — 510-100-5408 
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UAI-10 AND UAI-20 
UNIVERSAL REPEATER/LINK 
AUDIO INTERFACE 


Detailed applicalion manual 
Low power operation, 19ma @ 12¥ 
CTCSS decoder on the UAI-20 only 
Assembled, tested. one year warranty 
Link monitor-mix/monitor mute contro! 
Adjustable repeater/link/DTMF audio outputs 
Selectable OTMF mute on repeater and link audio 
Repeater, link, auxiliary and control audio inputs 


UAI-10 UAI-20 
$44.00 $89.00 
CREATIVE CONTROL PRODUCTS 


3185 Bunting Avenue 
pe = 


VISA 
=o 


Grand Junction, CO 81504 
(303) 434-9405 


VHF MITREK 


40W PI/Dpl $495. 
800-231-0103 


Glass 


ADVANTAGE 


CELWAVE 


distributed by 


A faunmunications 
XXX Associates Inc. 


in Iinors (BOO) 892-1611 


A A 


Vy 


(800) 435-9313 
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TONE SIGNALLING AND CONTROL EQUIPMENT 


Miniature Universal 
CTCSS Encoder/Decoder 


* Miniature Size—Small enough to fit 
inside most portable and mobile 
radios (1.68"L x 0.81"W x 0.25"H) 

* Applications Versatility—Fieid 
selectable output options for encode 
enable, decode activate, decode out- 
put, and high pass filter muting. 

¢ Fully Compatible—with all CTCSS 
systems. Frequency range 670 Hz to 
2503 Hz. 

* Low Cost—The best combination of 

small size and small price. 


Model ST-146 


Selectone 


23278 Bernhardt St. « Hayward, CA 94545 
(415) 887-1950 ¢ FAX: (415) 887-4011 CALL TOLL FREE: (800) 227-0376 
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Classified 


Equipment for sale 


Specializing in 


SERVICE 
MONITORS 


since 1973 


* Repair & Calibration 
* Buy, Sell and Trade 


Don Simon or Mary Jane Bryan 


(800) 288-8223 
Communication 
Instruments ~ 


356 Hillcrest Street, El S 
Phone (213) 322-3666 — 


undo, CA 90245 
AX (213) 322-7114 


[= MECHEM 
NING ELECTRONICS 


P.O. Box 7846 + Fredericksburg, VA 22404 


Motorola Bases 

C71RTB3146C 36-42 PL 100W Dua! RX Tone 
C71RCB3146C 36-42 PL 100W C.D. Dual RX Tone 
L71BB83430BM 36-42 or 42-50 PL 100W 2F Console 
C42RCB3105D 72-76 Multi PL 30W C_D. 
CS53RCB1105 150-162 & 162-174 60W C.D. Tone 
CS53RTB3105 150-162 & 162-174 BOW DC Control 
C73RTB1126E 150-162 & 162-174 110W DC Control 
C73RTB1106 150-162 & 162-174 110W Tone 
General Electric 

DT74RBW22 Master Pro 33-42 100W CG 2F NB DC 
OT76KFS66 Master Pro 150.8-174 100W CS 4F 
WMS56RCS66 Royal Exec. 150.8-174 30W CS 


Call or write for our flyer (703) 941-3163 
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Authorized Dealer 


GENERAL €@ ELECTRIC 


MOBILE RADIO 


Mobiles 
11839 UHF Pulsar li RCC Deluxe Accessories 
4 U71LHT3430B 36-42 100W 2F PL Ext. 

2 TSIJJA4000BK 39-50 SOW PL N.B. 

6 T73RTN3190 150.8-162 110W 4F PL 

12 T73BBN3S00BA 162-174 100W PL 4F 


WHOLESALE 
PRICES 


MLS, PLS, MPI, MVS, PSX-200, PHOENIX 


Quality TEBE Equipment 


Amazingly Lane Prices!!! 


¢ Oscilloscopes 

* Digital & Analog 
Multimeters 

e Frequency Counters 


Z Goldstar: 


CALL TODAY FOR MORE 
INFORMATION!!! 


primus ° 
ELECTRONICS CORPORATION 
In Illinois, 800-892-1413 » Nationwide, 800-435-1636 
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GENERAL 
COMMUNICATIONS 


We Jusi Relocated! 
If you had problems getting in touch 
the first time, call us again 


(703) 941-3169 GENERAL €B ELECTRIC 


MOBILE RADIO 
GE MOBILE RADIOS AT WHOLESALE PRICES 
MPI's—PHOENIX—PSX 200—PLS—MLS 


MVS—MCS—TPX—TMX—MASTR II 
DELTA—RANGR 


= (SS) 1-800-356-3200“, 


CRYSTALS 


FOR ALL RADIOS 
41 CHANNEL ELEMENTS O BATTERIES 
Recrystalled & Compensated For Portables & Pagers 
LU) MONOLITHIC CRYSTAL FILTERS 


EMERGENCY SERVICE 
FOR CRYSTALS 24 Hours / 72 Hours 
Norma! Delivery 3 Weeks 


Competitive Pricing!!! 


800-333-9825 


CAL CRYSTAL LAB, INC. 
1142 No, Gilbert, Anahoim, CA 82801 FAX 714-401-9625 
HIGH QUALITY, TIGHT TOLERANCE CRYSTALS 


73/62/43 RTN 162-174 CS & PL 


18 CMCL4AMMA 150.8-174 QC 1F 

ee 

1 APCOR UHF EMS 1W PL & Chargers AC-DC 

3 P1001BX DVP Programmers 

2 PM Il HN56SDSDHX 4F 150.8 & 74 20W 6CG TX 

1 H33FFN1170E SP15 Marine HT220 SW/1W CH16/21/22/23 
2 & 6 AO1MAC1568A 33-37 or 41-50 MC PBI! Tone Only 


Many more items available. 


/ 1 Week 


COMMUNICATION 


TMX, TPX, CLASSIC Il, ACCESSORIES 
800 MHz TRUNKING SYSTEMS & RADIOS 


Service Guarantee! 


“You're important To Us Regardless Of The Volume You Buy!” 


Ask About Our ‘ 


‘Loyalty Bonus Bucks!” 


1-800-548-2484 
Inside Alabama Call Collect 205-533-2484 
3403 Governors Drive Huntsville, AL 35805 


VHF MOSTARS 


Ask For Freda 


40W PI/Dpl 
800-231-0103 
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USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
(602) 275-4505 ¢ Fax (602) 275-4555 

30%-70% savings onMotorola,GE_ EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola "*Systems 90" control 
heads. PL and paging reeds, channel elements. 
_,- Cash quotations made for purchase 

ie of above equipment. 


AIR § COMM 4614 E. McDowell Rd. 
- aeeacamecam: Phoenix, AZ 85008 


RADIUS! 
20-31% OFF! 
303-249-1414 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor; Mocom; Mitrek; Etc. 
Guaranteed to Meet or Exceed 


3] 

a 
OEM Specs. 

CO Any desired Frequency available 

O 

a 


for fast delivery. 

Lifetime Warranty on Crystals. 
We give Trade-in credit for your Old 
Channel Elements. 


Try us first. We always have your 
frequency available. 


NKX 
1814% Hancock St. 
Gretna, LA 70053 


USED PAGERS 
Motorola and NEC. Reconditioned on 
your channel wiwarranty or as is. 
GE Exec. control stations, mobiles. 


== (303) 337-4811 
A Cc ~ = FAX (303) 337-3084 
=> 
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WE BUY AND SELL USED 
MOTOROLA AND GE FM TWO-WAY RADIOS 
376 GE Portables. 490-512 MHz, PESSKFWFPX 
6 MITREK, 460 MHz, T64JJA6000 
20 MICOR, 162 MHz, T73RTN3100 


8 MIGOR, 152 MHz. T73RTN1100 
§ MOCOM 70, 33 MHz, T7IBBA4000 
19 MOCOM 70, 33 MHz, U51BBN3000 
SCHAEFER RADIO CO, 
1301 Grant « P.O. Box 395 
Denver, IA 50622 » 319/984-6115 


Radio and Paging Products 


PERSE RRR EE SeEE® 


MCA-16 Multichannel Adapter PM-2 Digital Paging System 
Permits Channel Expansion of Motorola Cost Effectively Add Digital Formats to Existing 
T-1600 Series Remote Consoles Paging System 
Selects and/or Monitors Up to Eight Base Stations. Use with General Electric Masir |! Transmitters. 
Operates with 4Wi2W Circuits, Tone or OC Control For Locally and Remotely Controlled Systems. 
Displays Station Activity and Channel Selection. Field Installation Kits or Complete 
Stations Available. 


NOW INTRODUCING 


$C-101 
STATION CONTROL 


* Locat Control Features BN-186 
* Use With Any Mobile Radio Galance Network 
* 20 dB impravement in 
Mybod Balance 
* Subscriber Loops Under 
2000 Ft 
* Easy Access, Continuously 
Variable Adjustment 
* Sis identical Networks 
Por Cara 


Crescent Radio Electronics, Inc. 
— Telecommunications Hardware Specialists — 
Metairie, Louisiana (504) 885-9511 


Circle (104) on Fast Fact Card 


q) Collalar Depot Ine. 


(215) 364-7890 = (B00) 421-9175 * FAX (215) 364-7899 


Alpine Casio Jensen Motorola Sharp 
Antenna Cobra K-40 NEC Sony 
Specialist Code-Alarm Medbar NovAtel Tandy 
Audiovox Fujitsu Mitsubish! OKI Tellular 
Blaupunkt General Electric Mobile Mark ORA Toshiba 
Bel- Tronics Hirschman Mobira Panasonic Uniden 
By-TEK Hitachi Modublox PCI Whistler 


Master Distributor Mobile & Portable Cellular Phones. 
Dealer Inquiries Invited 


SHARED REPEATER PANEL 


New Shared Repeater Panel 

* Compact Size—19"L x 1.75°H x 
1.0°D 

* Digitally Programmable—io any of 
the 37 RS-220-A CTCSS frequencies 
plus 97.4 Hz. 

¢ Busy Channel Lockout—Prevents a 
different user from capturing the 
repeater during drop-out delay. 

* Tone Translation—Allows 

Model ST-180 retransmission of a different CTCSS 

tone than the one received. 


* Remote ON/OFF (Optional)— 
Selectone Allows repeater owner to remotely 
23278 Bernhardt St. * Hayward, CA 94545 shut-off non-paying customers. 
(415) 887-1950 © FAX: (415) 887-4011 CALL TOLL FREE: (800) 227-0376 
Circle (105) on Fast Fact Card 
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Classified 
Misc. Andrews Parabolic Microwave 


° Antennas. 4, 6, 8, 10 & 12 ft. Some with 
Eq ulpme nt fe or sale feeds & mounts. Tower mount microwave 
reflectors 4x6 ft., 6x8 ft., and 8x12 ft. 
Telephone (604) 758-2652 


Cercomm Electronics Ltd. 
Tower Division 


PARKINSON ELECTRONICS CO. 
Radio Mod’s to GE Mobiles and Others 


Expand C-Series HORN HONK * Make REPEATERS from GE 
mobiles and others * Switch-Off mobiles with POWER-DOWN 
timer, 1-31 hrs. * Change AREA on GE MARC control stations 


REMOTELY * Expand Classic | to 8-AREAS * Rugged-ize bench- 
test cable * Repackage V+ E interconnect in SMALL rack height 

= 

Call for catalog or tech ideas (800) 332-7003 X 308 ve - *~- | 


FOR SALE — GE DELTA-S 
42-50 MHz N3102/RB 16 Ch Blanker 
With S5A102/Scan Acc. as new $599 


800 MHz Custom MVP 4 Ch CG 
With new acc, as new $299 


Other New & Reconditioned GE Available 


Export Inquiries Welcome 


New London Technology, Inc. 
231 Old Timber Lake Rd. 
Forest, VA 24551 


Tel. 804-525-0068 
FAX 804-525-0078 


THIS MONTH'S SPECIALS: 
GE MPS Portables, P9JMA, high band synthesized, 
Special: $300 
GE EXEC Il, ST56TAU66A, 30-watt, 150-170 range w/ 
channel guard & acc. Special: $225 


Also many other boards avallable. Complete Catalog Available 


Circle (106) on Fast Fact Card 


VHF MITREK 
60W PI/DpI $595. 


G& REAT 


AKES 
800-231-0103 OMMUNICATIONS SALES, Inc. esi 
2060 E. Harbor Road Port Clinton, Ohio 43452 { { 


RECONDITIONED VHF/UHF 
IMTS MOBILE TELEPHONES 


, (800) 443-6262 = 
ae "e0° 


Call: Richard Page HELPER INSTRUMENTS TELEWAVE, INC. 
Page Communications Co. 
(714) 524-0568 Circle (107) on Fast Fact Card 


Clean Equipment, Low Price 


2 Alltech FM-10CS & EMT Reconditioned $2,995 10 MOT MICOR VHF 110W Wide-Sp 4F PL Scan $495 Make your classified 

5 GE MASTR li VC8SEAG88B 250W UHF { MOT MOCOM 70 UHF 70W OPL 4F $295 d d 
Base/Repeater $3,995 1 MOT MOCOM 70 UHF 30W DPL 1F $250 stan 

2 GE MASTA li VC8SYAUSSB 250W UHF 10 MOT MICOR VHF 110W 4F PL $395 a a out. 
Sase/Repeater $3,495 6 MOT MOXEY UHF PL/DPL 15W $195 & 25W $250 

1 GE MASTR Il SCSSYAS8BB, 45W UHF 20 MOT MOCOM 70 UHF 25W PL $150 Use color! 
Repeater $2,495 20 MOT MOCOM 70 SOW 30-36MHz PL $250 

1 GE MASTR II VC8SYAS8AB 250W, UHF, PA amp. 20 GE Centura MKS 800 Trunk $295 
with 40W Driver & TX/RX $1,995 2 GE MVP UHF 20W CG $295 

4 GE MASTR HIE UHF 70W full Duplex Mobile with 1 GE EXEC Il UHF 70W 4F CG as/is $295 

Duplexer (makes into repeater easily) $695 15 GE MASTR I! VHF 100W 8F CG $395 

1 GE MVP Base 42-50MHz 25W CS D/M $395 5 GE EX II 30-36MHz SOW CS 4F $250 

1 GE MVP Base UHF 20W CG D/M $395 2 GE MASTR Il VHF 60W CS 8F Scan $295 

1 MOT C64M0B Base Repeater 470-490MHz 90W $995 1 GE Portamobile Il VHF 20W CS $100 

1 MOT MOXEY Base UHF 25W PL $295 1 GE Portamobile | 33-40MHz 18W CS S75 MOTOROLA 

5 MOT MICOR 36-42MHz 60W 4Ch PL Scan $495 50 GE MASTR PRO VHF, 100W, 1-4F S50 N/A 

2 MOT MICOR 30-36MHz, 100W PL $495 5 Pulsar I! VHF IMTS/Bell $895 CENTRACOM | & ll 


1 MOT MOCOM 70 100W PL $395 1 Pulsar | w/Pulsar ll head VHF IMTS/Bell $695 


Console components 


Sold with Accessories Including Reeds & Crystals, Guaranteed Working BOUGHT & SOLD 


We buy/sell Used Motorola & GE Mobiles & Bases — Trade Also. 
We do not buy/sell pagers, used portables or parts. 


BARNETT ELECTRONICS 
8718 Wilhite Lane « N. Little Rock, AR 72116 
(Orders & Bids Only) 800-423-3858 © (Others) 501-835-7066 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


ve 
Bob Barnett 
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Equipment for sale 


UHF MICORS 
100W PL $575. 


800-231-0103 


| Parts/Components | 


RF CONNECTORS 
UHF * N ¢ BNC ¢ SMA « TNC 
AND ADAPTERS 
MANUFACTURERS 
AMPHENOL-DELTA 
KINGS-RF INDUSTRIES 
Also: Coax cable & heat shrink tubing 


ELECTRONICS INC. 
3129 N. Highway 67, Sulte H 
Mesquite, Texas 75150 
(214) 681-7882 
(800) 225-3429 


Tower space 


NORTHERN CALIFORNIA 


Central valley plus foothills from two 
2,000-foot plus locations. Call: 
John Ryan 
(916) 481-7000 


CONTINENTAL U.S. 


We manage over 140 antenna sites nationwide. 
We also negotiate new locations for users. 


Shaffer & Assocs. 
3050 Post Oak Bivd., Ste. 1700 
Houston, TX 77056 


(713) 621-4499 


Circle (108) on Fast Fact Card 


TOWER SPACE 


Prime Sites in Washington, D.C. 
Baltimore, Maryland 


Salisbury, Maryland 
Two-way radio and microwave 
Maryland Communications, Inc. 

(301) 561-8255 


TOWER SPACE FOR RENT 
NORTHERN ILLINOIS & 
SOUTHERN WISCONSIN 


Building & AC power provided. 
Contact Wes Minear 815/569-2178 


Northern Illinois Radio Services 
11124 Cemetery Road » Capron, IL 61012 


TOWER SPACE 


Westchester ¢ Putnam, NY 
Newly installed low-loss combiner 
systems for 150-900 MHz. Bogner anten- 
nas 450 and 900 MHz. Elev. over 1,000 
ft. Easy access all year. Covers Northern 
Westchester, Putnam, Rockland and 
Connecticut. 

SIGNAL TOWER COMPANY, INC. 
(914) 633-0569 


TOWER SPACE 
SOUTHERN CALIFORNIA 


28 sites ranging from Santa Barbara to 
Mexican Border. Stand-by power. 

Ask for Jack Reichler 
MERIDIAN COMMUNICATIONS 
23501 Park Sorrento, #213A 
Calabasas, CA 91302 
(818) 888-7000 


| Tower services | 


SHAFFER:-TOWER SERVICES 
Inco 


tea 


+ cNOINcCEAING 
* CONSTRUCTION 

" ANTENNAD LINES 
* RELAMPING 
«SALES 


+ SHELTERS 
+ MAINTENANCE 
+ INSPECTIONS 

* PAINTING 

* GROUNDING 


(713) 621-4499 
“+ 3050 Post Oak Sivd.. Ste. 1700, Houston, TX 77056 


WYCOFF TOWER 


For installation of 2-way/microwave 
antennas and feed lines. Concentrate on 
300 mile radius of DAL-FWT, Texas, but 
not restricted to. Employment oppor- 
tunities available. Call or write: 520 
FM661, Midlothian, TX 76065. (214) 
775-3794. 


ANTENNA SITE LOCATOR 
Nationwide, we find your site, 
quickly and economically. 
= American Site Network 
= Contact: Drunell Gross 
(212) 477-4777 


| Cellular services 


CELLULAR DEALERS 
$S$SSSSSSSSSSSSS$ 
COMMISSION 


Numbers available throughout USA 


National Phone Number Center 
1-800-456-7626 
FAX: 201-478-3786 


Repair services 


24-Hrs, 


COMMUNICATIONS 


PO Box 2 
REEDS * CRYSTALS * PARTS 
1-800 426-9825 


‘O}W Sheridan Oklahoma Csly. OK 73126 


Two Way Radio Repair Service 
Mobiles & Handhelds 
Regency, Wilson, Octagon, ICOM, Maxon, etc. 
* References available 
« Fast turn 
© $30.00/hr. (2 hr. max. + parts) 
e UPS paid return 
TA Enterprises 
986 Cherokee Rd. SE « Palm Bay, FL 32909 
407-725-6167 
Tim Downey, President 


-Scanner Repair. 


Prompt service on all major brands. 
Five-day turnaround. Avg. Cost = $35 + parts. 


The Electronics Workbench 
232 Main Street 
Cumberland, ME 04021 
(207) 829-3228 


Circle (109) on Fast Fact Card 
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Classified 


Services 


SERVICE INSTRUCTION 
38 lessona & tasts written exclusively for mobile com- 
munications servicing. No Radar. No TV. Home Study. 
$375. Time payments available. Established 1960. 


(503) 882-5408 


Mobile Training Institute 
528 Pacific Terr PO. Box E 
Klamath Falls, OR 97601-0021 


ROLL IN THE PROFITS! 


DUPLEXERS RETUNED FAST 
ALL MAKES 
48 Hr. Turnaround 
also 
filter retunes 
isolator retunes 
repairs 
modifications 
double shield cables 
We have 17 yrs. experience. 
Call Dennis at 
(716) 828-0290 
CODEN ENTERPRISES, INC. 
195 Burmon Drive 
Orchard Park, NY 14127 


Our new RENT-A-COMM™ financing program allows you to rent 
radios, pagers and phones on a month to month basis to your 
customers. Sales are easier. Profits are higher. Full information 


available on request. 


Financial Services 


#36 - 20th Avenue NW 
Birmingham, AL 35215 
Phone (205) 854-2611 


Circle (110) on Fast Fact Card 


Computer products 


CS$ERVICE™ 
Communications Service Shop 
Computer Software 


@ Invoicing—T&M/ContracURentals 

@ Customer Files 

@ Technician Efficiency 

@ Work Ticket Log/Tracking 

@ Accounts Receivable— 
Monthly Statements 

@ Inventory—Shop/Service Vans 

@ Maintenance History 

® Interface to Motorola & G.E. Pricing Disks 

@ Interface to Peachtree 
Accounting System 

®@ Radio System Design—Interference 
Analysis—Distance/Azimuth 

All programs are fully interfaced. 

Multiple companies, multiple shop locations. 

Available for IBM & compatibles/ 
Demonstration program available for 
evaluation. 

Packages starting at $1,150.00 


America West C&E, Inc. 
311 Washburn Drive 
Rock Springs, WY 82901 
307-382-5663 


Circle (111) on Fast Fact Card 


$275.00 
“MICROWAVE 


TGS 


7S INTERMOD ANALYSIS ZY 
PC SOFTWARE 


- Menu Driven - Report to Screen/ Printer 
« Enter up to 500 TX & 500 AX Frequencies ¢ Se- 
lectable Bandwidth ‘Window’ Around RX Freq. 
* Calculates 2nd, 3rd, 5th, & 7th Order Products 


$39.95 + shipping & tax 
RAYFIELD COMMUNICATIONS 
858 S. GLENSTONE 
SPRINGFIELD, MO 65602 
417/864-5960 


ADVANCED INTERMOD 
PC SOFTWARE—$175 
Up to 10 times faster than prev. versions, 200 
Tx and Rx freqs. to 9th order. Help and tech 
files; selectable speeds, band widths, orders. 
Prints reports in plain English text. 
Updates for present users—$75, 


MECK-ELEC SYSTEMS 
(303) 674-1101 


RADIO SITE DATABASE AND 
INTERMOD STUDY PC SOFTWARE 


Up to 72 sites, 135 freqs. per site. 200 freqs. 
max in intermod study, to 9th order. Selectable 
bands and reporting bandwidth. Numerous site 
“otters by Site, Freq., Owner, Callsign. 


W Software 
3325 W. Altadena, Phoenix, AZ 85029 


$275.00 
“MULTIPOINT” 


Quality Microwave and Point-To-Multipoint 
Calculation Programs 


Technical Specifications * Sample Printouts © Information 
Technical Communications Software 
(409) 582-6637 
(Texas: add 6%) 


PO. Box 884 
Montgomery, TX 77356 
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Assoclate Publisher/National 
Sales Manager 

Mercy Contreras 

First National Bank Building 

333 W. Hampden, Suite 606 

Englewood, CO 80110 

Telephone: 303-762-1249 

Telefax: 303-762-0069 


MIDWEST: Englewood, CO 
Cathey Bonnefoi, Marketing 
Manager 

First National Bank Building 
333 W. Hampden, Suite 606 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


EAST: Englewood, CO 
Ruth Breashears 

First National Bank Building 
333 W. Hampden, Suite 606 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


WEST: San Rafael, CA 

Dennis Hegg, Marketing 
Manager 

950 N. Gate Drive, Suite 207 

San Rafael, CA 94903 

Telephone: 415-491-1442 

Telefax: 415-491-1842 


CLASSIFIED SALES 

Englewood, CO 

Diane Hite, Classified 
Marketing Manager 

First National Bank Building 

333 W. Hampden, Suite 606 

Englewood, CO 80110 

303-762-1249 

Telefax: 303-762-0069 


EUROPE: 

Nicholas McGeachin 
Roseleigh House 

New Street, Deddington 
Oxford, OX5 4SP England 
Telephone: (0869) 38794 
Telefax: (0869) 38040 
Telex 837469 BES G 


JAPAN: 

Mashy Yoshikawa 

Orient Echo, Inc. 

1101 Grand Maison 
Shimomiyabi-Cho, 2-18 
Shinjuku-ku, 

Tokyo 162 Japan 
Telephone: 03-235-5961 
Telex: J-33376 MYORIENT 


GE PORTABLE SERVICE 


e FAST TURN 

* WARRANTY 

© $32.00 nr./2 hr MAX 
PARTS GE LIST 

® RETUAN UPS PAID 


SILL SMITH 


Smith Communications Service 
2121 PARRISH AVE. 
OWENSBORO, KY 42301 
502-683-0936 


DETROIT DATACOMM INC, 


1409 West 14 Mile Rd. 
Madison Helghts, Mi 48071 
(313) 588-8577 
—conneclions to telephone lines 
—fiber optic interface 
—software 


COM ENGINEERING 
AD COMPANY 
Communications s Mobile Telephone & Paging 
& Electronics = Microwave Radio 
Engineers = Fiber Ophics 

« Special Systems 


(206) 821-8827 1463! - 128th Avenue N E 
Kirkland, WA 98033 


3025 Hilyard Street 
Past Ofhee Box 5446 
Eugeno. Oregon 97405 
Phome 500/485-8441 


JAMES H BAKER 


Eveculive Vice President 


[FOREST 
INDUSTRIES 
J TELECOMMUNICATIONS 


The Faraat (eidusiry’s Worca batoee tha Fevtera) Gammuncapses Commission 


RAYMOND C, TROTT 
CONSULTING ENGINEERS, INC. 


1425 GRECNWAY DRIVE. SUITE 360 
IRVING. TEXAS 70008 
274)580.19") 


RCT 


RayMono C. Trott, PE. 
PRESIOENT 


LAND MOBILE | MOCBOwAVE COMMUNICATIONS SYSTEMS 


ERO 


Aatrours cd the Bike ieien Ay: 


448 Fortes Bon les ard 
lanham, MD 207% 
HVC TT) ae 


Dr, Ciregory M, Stone 
Director National Securny & 
Public Safety Studs 


rofesstonal services 


sulrants To The 


DAI 


Marketing 
Ss 


a Crock, CA S433 
(425) 992-7010 
(415) 932-8616 FAX) 


ALEX E. INFALD 


Presudest 


Engineering 


¢ Cellular Consultants 


* Land Mobile 
* Control Systems 
* Satellite Communications 


barton, steiner & associates 


427 East Maiden Street, Washington, PA 15301 
Phone (412) 225-0590 * FAX (412) 225-5202 


TION WW 16n Street 
Lauderhal FL 33311 
1305) 321-9371 


ENGINEERING INC. 


i™ Communications Speciatists 


GARY EICHSTEADT 
Consultant 


Pubic Safety & Paging 
Analyses & Troupe Smooting 


JStuart 


LANO MOBILE CONSULTANT 


2417 NEWTON ST 
VIENNA, ¥A 22160 
1703) 281-3806 


FCC CALL 
xB83540 


FREDERICK G. GRIFFIN, P.E 


Presioent 


FREDERICK G. GRIFFIN, P.C. 


4 Professional Communnatiuns beegeneetetg Fm 


S29 WATERLICK ROAD 
LYNCHBURG, VA 24502 Ms 247 2044 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


1152 Si Seon Avenue 
Avenel, NJ 0700 
201-636:6970 


RAM 


COMMUNICATIONS 
CONSULTANTS 


Mobile & Microwave Radio 
Systems Consultants 


(800) 247-4796 


James W. Hart, PE. 
Preside 


Harlech, inc. 


Telecommunications Consulting Engineering 


We ve 
“ 


wade BOLO 
a 


Consultation Services 


Lightning Protection « Power-Data Line Conditioning 
Grounding » Electromagnetic Compatibility 
Over 40 years experience, work guaranteed 


Roy Carpenter 
Chawman and CEO 


Lightning Eliminators and Consultants, Inc. 
13007 Laxelard Ad, Sania Fe Springs C 
273) 946-8586 © FAX (213) 941-2738 « Teler 379 


70 
‘ORS LEC 


MCCON 


Mobile Communications Consulting 
& RK, McConoughey, P.E 
Prin pal 


1401? Chestnut Qak Drive 


Gaithersburg, MO 2074 1304) 926-2837 


36 OMNICOM, Inc. 


TELECOMMUNICATIONS ENGINEERING 


GENE A BUZZI 
Pearse 


cR James Evans 


FOMMUNICA TIONS ¢ONSULT ANT 


MEMBER IEEE ARCO 
(S07) 357-3252 


2803 SouTHWwoon Deve 
East LANSING, MI aBa23 


Let MRT introduce you to 63,661* mobile communications professionals... 


for as little as $66! 


To display your business card in MRT’s Professional Services Section, call Diane Hite today, at (303) 762-1249. 


“Harvey Research Organization, Rochester, NY 
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d index/hotline 


Page 


Company Number 


Advanced Electronic 
Applications, Inc 
Advanced Receiver Research .. ..52 
Alexander Batteries 
Antenna Specialists Co 
ASUOM COG: ssc ssssremcs ap ereceecntes 55 
B-D Crystal 
Barnett Electronics 
Battery Pro Centers, Inc 
BEE Electronics, Inc. ........... 86 
Bird Electronic Corp. ........... 71 


C T Systems 
C T Systems 
TPN a cmocienmcn nee. gnaaeatbomniiconacyy -t 74 
Cadex Electronics, Inc. ......... 62 
California Radio 
Celwave 
Centurion International, Inc. ..... 
Ce Uo csouncrmacisns semnaseonaan 7,82 
Cetec Vega 
David Clark Co., Inc 
Coded Communications 
Commonwealth Communications 
Industries Ltd 
Communications Associates 
Communications Associates 
Communications Specialists 
Connect Systems, Inc 
Control Signal Corp 
Crescent Radio Elec 
Curtis Electro Devices, Inc 
Cushcraft/Signals Corp. ...... 69, 
D & L Communications 
Data Signal, Inc 
Decibel Products, Inc. .......... 45 
Dynatech Tactical 
Communications, Inc 
E.F. Johnson & Co. ............ 59 
EMR Corp. ....... 
Fujitsu Ten Corp of America .....35 
Gamber-Johnson 
General Communications, Inc. ... 
Great Lakes Communications ... .92 
Helper Instruments Co. .. ..63,72,82 
Henry Radio 
Hutton Communications 
ICM Communications 
ICM Communications 
ICOM America, Inc. 
2) 4 Cs): ee re 24 
IFR Systems, Inc 


Fast Fact Advertiser 
Number Hotline 


803/532-9256 


206/775-7373 
203/582-9409 
515/423-8955 
216/349-8400 
714/458-7277 
606/283-5000 
800/423-3858 
30 .., .403/9933-5393 
800/336-3115 
216/248-1200 
800/526-3935 
800/245-6356 
800/245-6356 
213/623-4ClA 
604/522-8046 
800/231-0103 
201/462-1880 
800/228-4563 
7,80. . . 800/327-9956 
818/442-0782 
617/756-6216 
800/325-0147 


800/633-8844 
800/435-9313 
800/435-9313 
800/854-0547 
213/373-6803 
303/989-8000 

. 904/885-9511 
800/332-2790 

. 603/627-7877 
800/336-6VAL 
912/883-4703 
214/631-0310 


800/233-8639 
800/247-8343 
602/978-5766 

.. 800/421-1996 
800/826-0440 

71 800/356-3200 
107 ....800/443-6262 
68,82,93 800/327-9308 
213/820-1234 
800/442-3811 
405/236-3741 
....,.-B00/426-9825 
206/454-8155 
701/280-1122 
316/522-4981 
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Page 


Company Number 


\SC Cardion Electronics, Inc 

JFW Industries 

Larsen Electronics, Inc.......... 21 
Marconi Instruments 


Maxragds Ing... o.0...ccaskese Ue 62 
Mechem Electronics 
Midian Electronics, Inc. ......... 60 
Mobile Mark, Inc. ...........-.. 86 
Modublox & Co., Inc. ........... 84 
Multiplier Industries Corp. ....... 65 
WAXSCOM, INC... .pecesecssecmsenavecsce sunsene 13 
NCE/National Custom 

Enterprises, Inc. ............. 58 
Neutec Division of 
Celltronics 
Norcomm Corp. ..........-.00- 72 
Omnicron Electronics 
Page Com., Inc 
Parkinson Electronics Co. ....... 92 
Primus Electronics Corp. 
Pro/File Associates 
Quintron Corp. ..... 6... eee 57 
Reach Electronics 
Regency Land Mobile 
Regency Land Mobile 
Royal Insurance 
Savoy Elecronics, Inc. .......... 84 
Scala Electronic Corp........... 16 
Schlumberger Instruments 
Securitron Co 
Selectone 
Selectone Corp. ...-.....-.65+. 54 
Sharp Communication 
Shinwa Communications of Am. . .47 
SIGQGHS AGS omnes cones 77 
SMC Electro-Mount 


Sti-Co Industries, Inc 

Sweet Electronics 

Synthex Communications USA .. .83 
T-Berry Electronics Corp 

Tadiran Electronics Industries, Inc.73 
Tait Electronics Ltd 

Telewave, Inc 

Tessco 

Transcrypt Intl., Inc 

Trident Micro Systems 

Vocom Products Corp 

W & W Associates 

Brian R. White Co., Inc 

Yaesu USA 

Zetron, Inc 


Fast Fact Advertiser 
Number Hotline 


516/289-6200 
317/887-1340 
206/573-2722 
800/233-2955 
816/891-6320 
312/595-3933 
102 ....703/941-3163 
602/884-7981 
312/671-6690 
619/456-0016 
800/642-2424 
919/744-5050 


612/890-1360 


619/587-0656 
67 800/874-8663 
203/928-0377 
13,76 .. .800/527-1670 
106 ... 800/332-7003 
28,101 . 800/435-1636 
602/292-1088 
217/223-3225 
308/324-6661 
800/428-5000 
800/821-2900 


800/327-1282 
503/779-6500 
617/229-4825 
408/263-6434 
100,105 . 800/227-0376 
800/227-0376 
103 ... .800/548-2484 
405/232-7272 
213/463-4474 
800/527-1079 
415/785-4610 
716/881-3287 
618/939-3870 
702/731-1516 
800/648-8683 
516/621-4980 
713/984-8684 
415/968-4400 
800/638-7666 
800/228-0226 
714/549-5206 
312/885-3296 
32 .....800/221-0732 
707/462-9795 
213/404-2700 
18 206/644-1300 


aesu solves the 


Dual-Band Dilemma. 


Introducing the Yaesu FTH-2070, The first, multi charger. There's also a service kit that lets 


and only, commercial dual-band hand-held radio. 

With a 20 MHz frequency range in both UHF 
and VHE, 32-channel capability, and multiple- 
tone options (including burst tone, DPL, and a 
two-tone encode), the new FTH-2070 is unlike 
any other radio you've ever seen. 

Or heard. 

Need more convincing? The new FTH-2070 
comes with a built-in time-out timer, a high/ 
low power feature, activated by the press of a 
button, a powerful one-amp NiCd battery, and 
a state-of-the-art channel/message display. 

And these are just the standard features. 

Options for the new FTH-2070 include a 
“jerk and run” mobile amplifier charger, the 
NC-35 quick charger, or the NC-36 desk-top 


you program your unit from any IBM-PC® 
compatible computer. 

For pricing and ordering information, 
including details of the lease/ purchase 
program designed exclusively for govern- 
mental agencies and large-volume buyers, 
call toll-free 1-800-999-2070. 

With all the features of the new Yaesu 
FTH-2070, it's no wonder people are 
using it with twice the frequency. 

And communicating twice as effectively. 


YAESU USA. 


Commercial Products Division 
17210 Edwards Rd., Cerritos, CA 90701 
Telephone: (213) 404-2700 


FCC Type acceptance pending FTH-2070 
Circle (2} on Fast Fact Card 
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Food for thought. 


Our new Universal Tone Encoder lends its versatility to all tastes. The menu 
includes all CTCSS, as well as Burst Tones, Touch Tones, and Test Tones. 
No counter or test equipment required to set frequency-just dial it in. While 


traveling, use it on your Amateur transceiver to access tone operated systems, 


or in your service van to check out your customers’ repeaters; also, 
as a piece of test equipment to modulate your Service Monitor 

or signal generator. It can even operate off an internal nine 

volt battery, and 1s available for one day delivery, 

backed by our one year warranty. 


ESe8 COMMUNICATIONS SPECIALISTS 
426 West Taft Avenue, Orange, California 92667 
(800) 854-0547/ California: (714) 998-3021 


Circle (3) on Fast Fact Card 


TE-64 $79.95 


